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Variation in sex ratio among clutches of eggs from different females is common 
in reptiles with TSD, but the mechanisms that cause this variation are unknown. In an 
effort to shed light on these mechanisms, we first critically review literature that 
examines variation in temperature-dependent sex determination (TSD) within species. 
Genetic variation in TSD and maternal effects on TSD are two major mechanisms that 
have received attention. We outline the types of experiments and data required to 
demonstrate that a) genetic variation, b) maternally derived steroids, or c) both factors 
influence variation in sex ratio among clutches. Next, we compare allele frequencies 
between populations of Chelydra serpentina that differ in thermosensitivity of sex 
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We critically review literature that examines variation in temperature-dependent 
sex determination (TSD) within species. Although variation in sex ratio among clutches 
of eggs from different females is common in reptiles with TSD, the underlying 
mechanism that causes this variation is not clear. Authors have made claims about 
genetic variation in TSD and maternal effects on TSD. The latter type of study usually 
focuses on maternally derived steroids in egg yolk. Here we outline the types of 
experiments and data required to unequivocally demonstrate that variation in sex ratio 
among clutches 1) has a genetic basis, 2) is caused by maternally derived steroids, or 3) is 
influenced by both factors. To date, few studies have met these requirements. 
 
Introduction 
 Sex determination refers to the mechanism that controls the sexual phenotype of 
an organism. The first step towards becoming female or male involves the decision to 
develop either ovaries or testes. Two primary types of sex determination are genotypic 
(GSD) and environmental (ESD). GSD occurs at fertilization, often via distinct sex 
chromosomes, whereas ESD is dependent on external cues acting during species-specific 
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developmental windows after fertilization. Temperature is the only environmental cue 
known to influence sex determination in reptiles (Bull, 1983; Janzen & Paukstis, 1991; 
Valenzuela & Lance, 2004) and is referred to as temperature-dependent sex 
determination (TSD). Many turtles and lizards, as well as all crocodilians have TSD 
(Deeming, 2004; Ewert, Etchberger, & Nelson, 2004; Harlow, 2004; Lang & Andrews, 
1994; Viets, Ewert, Talent, & Nelson, 1994). 
 While sex-determining mechanisms differ among vertebrates, the process of 
gonad development is conserved (Morrish & Sinclair, 2002; Schartl, 2004; Zarkower, 
2001). The gonadal anlagen develop as a ridge of tissue on the ventromedial surface of 
the embryonic kidneys. The gonads are initially plastic and have the potential to develop 
into either ovaries or testes. In placental mammals, the Y chromosome carries a testis-
determining gene called Sry (Koopman, Gubbay, Vivian, Goodfellow, & Lovell-Badge, 
1991; Sinclair et al., 1990). Sry triggers expression of Sox9, which promotes 
development of Sertoli cells and testes. The Sertoli cells produce AMH (anti-Müllerian 
hormone), which causes the Müllerian ducts to regress. Fetal Leydig cells then secrete 
testosterone, which promotes development of the Wolffian ducts into male reproductive 
structures (epididymis, vas deferens, and seminal vesicles). Androgens are also 
responsible for inducing development of male external genitalia and male-typical 
phenotype throughout the rest of the body. 
 Without Sry, genes required for ovary development such as FoxL2, Rspo1, and 
Wnt4 are expressed. These genes promote development of theca and granulosa cells. In 
placental mammals, the embryonic ovaries do not produce AMH and do not synthesize 
androgens (or estrogens). Without AMH expression, Müllerian ducts develop into the 
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internal female reproductive tract. Without androgens, female external genitalia develop 
and Wolffian ducts regress. Estrogens produced by the ovaries later in life promote 
development of female secondary sexual characteristics. 
 In contrast to mammals, the initial molecular mechanisms involved in sex 
determination in reptiles are unknown. Analogs of Sry have not yet been found in GSD 
reptiles and the mechanisms that sense temperature has not been described in TSD 
reptiles. However, it is known that estrogens play a role in ovary determination. 
Administration of estrogens to developing embryos at male temperatures induces ovary 
development while inhibitors of estrogen synthesis (i.e., aromatase inhibitors) disrupt 
ovary development or induce testis development at female temperatures (Crews et al., 
1994; Dorizzi, Richard-Mercier, Desvages, Girondot, & Pieau, 1994; Freedberg, Nelson, 
& Ewert, 2006; Lance, 2009; Pieau & Dorizzi, 2004; reviewed in Pieau, Dorizzi, & 
Richard-Mercier, 1999; Ramsey & Crews, 2009; Rhen & Lang, 1994; Rhen & Schroeder, 
2010). In accord with these findings, aromatase expression is higher at female 
temperatures than at male temperatures in several species (Desvages, Girondot, & Pieau, 
1993; Desvages & Pieau, 1992; Matsumoto, Buemio, Chu, Vafaee, & Crews, 2013). Yet, 
the factors that regulate aromatase expression have not been defined in TSD species. 
 
Variation 
 An effective approach for finding molecular mechanisms underlying phenotype is 
to study natural variation in the trait. In this regard, TSD provides a good model for 
studying developmental plasticity in reptiles. Research has revealed substantial variation 
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in TSD both within and among species. The following terms are defined to ensure precise 
description of variation in TSD: 
 TSD Pattern: the change in sex ratio as incubation temperature changes from low 
to high temperatures. 
 Male- or female-producing temperatures: temperatures that produce 
exclusively males or females. 
 Male- or female-biased temperatures: temperatures that produce more than 
50% (but less than 100%) of one sex. 
 Transitional range of temperatures (TRT): the range (or ranges) of 
temperatures that produce mixed sex ratios between male- and female-producing 
temperatures. 
 Pivotal temperature (Tpiv): the constant temperature(s) within the transitional 
range(s) that produces an even sex ratio (50% of each sex). 
 Thermosensitive period: the developmental period when sexual phenotype of an 
embryo is influenced by temperature. 
 
Variation in TSD Pattern Among Species 
Three major TSD patterns have been identified: MF (also known as pattern Ia), 
FM (also known as pattern Ib), and FMF (also known as pattern II) (Ewert & Nelson, 
1991). The MF pattern has a single pivotal temperature, and produces males at cool 
temperatures and females at warm temperatures, as in Pseudemys nelsoni (Ewert et al., 
2004). The FM pattern also has a single pivotal temperature, but produces females at cool 
temperatures and males at warm temperatures, as in Sphenodon guntheri (N. J. Mitchell 
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et al., 2006). The FMF pattern produces females at both cool and warm temperatures, 
males at intermediate temperatures, and has two pivotal temperatures, as in Alligator 
mississippiensis (Lang & Andrews, 1994). Many turtle species have a MF pattern 
whereas others display a FMF pattern (Ewert et al., 2004; Ewert, Jackson, & Nelson, 
1994). It is likely that all crocodilians and most TSD lizards display a FMF pattern 
(Deeming, 2004; Harlow, 2004; Lang & Andrews, 1994). Variation in TSD pattern 
among species has been reviewed in detail elsewhere (Deeming, 2004; Ewert et al., 2004; 
Harlow, 2004) so this review will focus primarily on variation within species. 
 
Variation in TSD Within Species 
Variation in temperature sensitivity is also observed within TSD species. The 
overall TSD pattern generally remains the same, but there are differences in the pivotal 
temperature(s) and/or transitional range of temperatures among populations. Variation in 
temperature sensitivity has been correlated with latitude in some species, though data is 
equivocal in others. Graptemys pseudographica, Chrysemys picta, Chelydra serpentina, 
Pseudemys concinna, and Terrapene carolina are examples of turtle species whose 
pivotal temperature increases with latitude (Bull, Vogt, & McCoy, 1982; Ewert et al., 
2004; Ewert et al., 1994; Ewert, Lang, & Nelson, 2005). Many studies have found 
variation in temperature-sensitivity within populations. For example, some clutches of 
Macroclemys temminickii produce all males while others produce mixed sex ratios when 
incubated at the same temperature (Ewert et al., 1994). Variation in sex ratio among 
clutches has also been noted in Alligator mississipiensis, Amphibolurus muricatus, 
Caiman latirostris, Chelydra serpentina, Chrysemys picta, Eublepharis macularius, 
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Graptemys ouachitensis, Podocnemis lewyana, and Trachemys scripta (Bull et al., 1982; 
Dodd et al., 2006; Janes & Wayne 2006; Janzen, 1992; Lang & Andrews, 1994; Marcó, 
Leiva, Iungman, Simoncini, & Piña, 2017; McGaugh & Janzen 2011; McGaugh, 
Bowden, Kuo, & Janzen, 2011; Paez et al 2015; Rhen & Lang, 1998; Rhen, Schroeder, 
Sakata, Huang, & Crews, 2011; Schroeder et al., 2016; Warner et al., 2007). These 
studies raise questions about the underlying cause of variation in TSD. 
 
Hypotheses 
There are two main hypotheses regarding intra-specific variation in TSD. One is 
that embryonic genotype influences temperature sensitivity. Another is that non-genetic 
maternal factors (i.e., yolk steroids of maternal origin) cause variation in temperature 
sensitivity. Although these hypotheses are often presented as distinct alternatives, they 
are not mutually exclusive. In fact, multiple factors may simultaneously contribute to 
variation in phenotype. Methods for disentangling and quantifying genetic effects and 
non-genetic maternal effects are well established (Falconer & Mackay, 1996; Kruuk, 
2004; Lynch & Walsh, 1998). Using appropriate breeding designs, phenotypic variance 
can be partitioned into additive genetic variance, dominance variance, epistatic variance 
(i.e., genetic interactions), genotype-environment interactions, common environmental 
variance (i.e., maternal effects), and special environmental variance (residual variance). 
When possible, controlled breeding studies should be used to dissect the underlying 
cause(s) of intra-specific variation in TSD. Breeding studies, however, are not practical 
for many reptiles so we outline additional correlational and experimental studies to test 




General Considerations When Studying Variation in TSD 
 There are several potentially confounding factors that may lead to erroneous 
conclusions about the underlying cause(s) of variation in TSD. When using wild-
collected eggs, it is important to account for endocrine disruptors in the environment and 
in eggs because some of these compounds influence sex determination (Bergeron, Crews, 
& McLachlan, 1994; Matsumoto, Hannigan, & Crews, 2014; Stoker et al., 2003). Nesting 
phenology is an important consideration because there can be variation between eggs laid 
early and late in the nesting season (Bowden, Ewert, & Nelson, 2000; Carter, Bowden, & 
Paitz, 2017). Offspring sex ratio can also vary with maternal age, though the effect is 
subtle (Rhen et al., 2011). It is critical to record the location where eggs are collected to 
control for geographic variation in TSD (Bull, Vogt, & McCoy, 1982; Ewert et al., 2004; 
Ewert et al., 2005, Schroeder et al., 2016). Genetic relationships among clutches are not 
known when using eggs from the wild so genetic variation may be a confounding factor 
when testing for maternal effects. Relationships within clutches are also uncertain 
because multiple paternity has been observed in some reptiles (Galbraith, White, Brooks, 
& Boag, 1993; Hoekert, Neuféglise, Schouten, & Menken, 2002; Pearse, Janzen, & 
Avise, 2002; Valenzuela, 2000). 
 Use of captive animals housed in the same environment would minimize or 
eliminate most of these confounding factors. Appropriately designed breeding studies 
allow one to disentangle maternal effects and genetic effects and independently estimate 
their contribution to phenotype. Because ambient temperature has such a dramatic effect 
on phenotype, it is absolutely essential to incubate eggs from different families in the 
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same incubators. An equal number of eggs from each clutch should be randomly 
allocated to all thermal regimes to control and test for clutch by temperature interactions, 
which could be due to genotype-environment interactions or interactions between 
maternal factors and the environment. Eggs from each clutch should be randomly 
arranged inside incubators to minimize any effects due to spatial variation in temperature. 
In constant-temperature and variable-temperature studies, researchers should use more 
than one incubator to avoid pseudoreplication and minimize the impact of mechanical 
failures. Eggs from each clutch should also be randomly assigned to replicate incubators. 
Replication over more than one season would strengthen findings. When using 
captive animals, it would be ideal to use the same breeding pairs over several seasons to 
lower the chance of spurious correlations. Repetition with eggs collected from the wild is 
possible, but it would be difficult to obtain clutches produced by the same parents. 
Genotyping to assign paternity and maternity to offspring would control for genetic 
variation in eggs from the wild. In addition to these general elements of experimental 




 The hypothesis that maternally derived factors cause variation in sex ratios is 
based on observations that 1) the concentration of steroid hormones in egg yolk varies 
among clutches of eggs produced by different females and 2) steroid hormones applied to 
eggs after oviposition can affect sex determination (Bull, Gutzke, & Crews, 1988; Crews, 
Cantu, Rhen, & Vohra, 1996; Elf, Lang, & Fivizzani, 2002; Janzen, Wilson, Tucker, & 
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Ford, 1998; Rhen & Lang, 1994). Hence, it is plausible that differences in the 
concentration of maternally derived yolk steroids translate to differences in the 
concentration of steroids in developing embryos, thereby influencing sex determination. 
 
Correlational Studies 
 The simplest way to assess whether maternally-derived steroids influence sex 
determination is to test whether there is a correlation between yolk steroids and the sex 
ratio of hatchlings from the same clutches. Ideally, eggs should be collected and frozen 
immediately after oviposition to accurately measure maternally derived hormones 
(Radder, 2007). This is critical because embryos and extra-embryonic membranes are 
capable of synthesizing their own steroids and metabolizing yolk steroids (Albergotti, 
Hamlin, McCoy, & Guillette Jr, 2009; Cruze, Kohno, McCoy, & Guillette, 2012; Lovern 
& Wade, 2001; Paitz & Bowden, 2009, 2011; Paitz, Sawa, & Bowden, 2012). In fact, 
lizard embryos are at an advanced stage of development at oviposition and may already 
be in the thermosensitive period in some species (Sanger, Losos, & Gibson‐Brown, 2008; 
Shine, Warner, & Radder, 2007). Thus, it is virtually impossible to distinguish between 
yolk steroids of maternal versus embryonic origin in such species. 
 
Experimental Studies 
Correlative studies like those described above would justify experimental studies. 
The gold standard for demonstrating non-genetic maternal effects is to experimentally 
manipulate maternal phenotype and observe the impact on offspring phenotype (Lynch & 
Walsh, 1998). Exogenous steroids applied to eggs post-laying can alter sex ratios, but that 
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type of experiment does not actually manipulate maternal hormones. A more rigorous 
study would manipulate hormone levels in females during follicular development before 
embryos and extra-embryonic membranes are capable of synthesizing and metabolizing 
steroids. In other words, a true test of the maternal effects hypothesis involves 
experimentally changing the deposition of maternal hormones in eggs and determining 
the effect on offspring sex ratios. 
 A cross-sectional design could be used in which females are randomly assigned 
to control or hormone treatment groups. A longitudinal design would be more powerful 
because individuals serve as their own control. The first step would be to measure 
circulating hormone levels in females during egg formation, yolk hormones in eggs at 
oviposition, and offspring sex ratios prior to hormone treatment to establish a baseline for 
each dam. The next step would be to manipulate hormone levels in females during egg 
formation and measure circulating hormones, yolk hormones, and offspring sex ratios. 
The incubation regime must be the same throughout the experiment to allow valid 
comparison of sex ratios before and after manipulation of maternal hormones. A 
crossover design would be better because the sequence of treatments would be 
randomized (i.e., control-hormone or hormone-control) to eliminate the confounding 




 Genes may also influence sensitivity to temperature and cause variation in sex 
ratios among clutches and between populations of the same species (Bull, Vogt, & 
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Bulmer, 1982; Janzen, 1992; McGaugh et al., 2011; Rhen & Lang, 1998). This 
hypothesis suggests specific genes encode temperature sensors (TSD genes) that trigger a 
signaling cascade based on incubation temperature. These hypothetical TSD genes would 
have variants that differ in responsiveness to temperature (Schroeder et al., 2016). By 
extension, geographic variation in TSD would be due to differences in allele frequencies 
among populations (Schroeder et al., 2016). Given that genetic changes influence 
thermosensitivity of RNA (Gotic et al., 2016) and proteins (Chowdhury, Jarecki, & 
Chanda, 2014), genetic variation in TSD is plausible. 
 
Correlational Studies 
 One way to test the genetic effects hypothesis is to determine whether there is an 
association between genotype and sex in hatchlings incubated at the same temperature. 
Depending on available resources, one could focus on a priori candidate genes or 
conduct genome-wide association studies. Analysis of candidate genes depends upon the 
identification of genetic polymorphisms, which was a daunting task before the advent of 
next generation sequencing methods. Molecular markers can be readily identified using 
RNA-Seq (Konczal, Koteja, Stuglik, Radwan, & Babik, 2014). Key issues to consider for 
genetic association studies include sample size, replication, and protection from bias due 
to genotyping error or population stratification (Ioannidis et al., 2008). Sample size is 
important to consider because it is not known whether there is a single gene with a major 






 Controlled breeding studies can be used to dissect the underlying cause(s) of 
variation in TSD. The simplest breeding design for estimating additive genetic variance is 
the paternal half-sib, maternal full-sib design in which multiple females (i.e., dams) are 
mated to each male (i.e., sires) (Falconer & Mackay, 1996; Lynch & Walsh, 1998). 
Variation among offspring produced by different sires is due to genes with additive 
effects (sire variance = ¼ of the additive genetic variation), which allows direct 
estimation of narrow sense heritability. Variation among offspring produced by different 
dams mated to the same sire (i.e., dams nested within sires) includes ¼ of the additive 
genetic variance, ¼ of the dominance variance, and all of the non-genetic maternal 
effects. Comparison of dam versus sire variance provides a simple test for dominance 
variance and/or maternal effects. If variation among dams (nested within sires) is equal to 
variation among sires, dominance and maternal effects are negligible. If variation among 
dams (nested within sires) is greater than variation among sires, dominance and/or 
maternal effects are significant (Falconer & Mackay, 1996; Lynch & Walsh, 1998). 
 More complicated breeding designs are required to disentangle dominance 
variance from maternal effects. One breeding scheme that allows complete separation of 
additive variance, dominance variance, and non-genetic maternal effects is the fully 
factorial design in which all possible crosses are made between dams and sires (Lynch & 
Walsh, 1998; Vandeputte, Dupont-Nivet, Chavanne, & Chatain, 2007). Unfortunately, 
this design is not feasible for most reptiles. An alternative design is practical in some 
species. Reciprocal crosses between populations with distinct TSD patterns can separate 
dominance variance from maternal effects. If population differences are due to genes that 
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display dominance, offspring phenotype will be the same as one parental population 
regardless of whether the parent is male or female. If maternal effects are important, 
offspring phenotype will track the maternal population (i.e., dam origin determines 
offspring phenotype in reciprocal crosses). 
 The “animal model” can be used to analyze multigenerational pedigrees in TSD 
species with short generation times (Rhen et al., 2011). This approach is particularly 
powerful because one can directly estimate additive variance, dominance variance, 
maternal effects, as well as genotype-environment interactions. 
 The final approach involves manipulation of candidate genes or gene products at 
the molecular level to test gene function. Overexpression or knockdown of candidate 
genes in cell or organ culture can be used to study the impact on gene expression at male-
producing and female-producing temperatures. Theoretically, CRISPR/Cas9 could be 
used to mutate candidate genes in embryos developing in ovo, which would provide the 
ultimate test of gene function. Further biochemical and structural studies of TSD genes 
and their products will reveal how they sense temperature at a physiochemical level. 
 
Critical evaluation of the literature 
We carefully examined papers that claim maternal or genetic effects on TSD 
using criteria outlined above. Essential tests for maternal effects include a) statistical 
correlation of yolk steroid levels at oviposition to hatchling sex ratios in siblings and b) 
experimental manipulation of maternal hormones during follicular development to test 
for effects on hatchling sex ratios. Essential tests for genetic effects include a) statistical 
association of genotype with hatchling sex and b) experimental manipulation of genes or 
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gene expression to test effects on gene expression or hatchling sex ratios. Finally, 
controlled breeding studies and pedigree analyses can be used to test for both maternal 
effects and genetic effects. 
 We found 17 papers that measured yolk steroid hormones in reptiles with TSD: 
three papers studied two species for a total of 20 studies (Table 1). Only 15 studies 
examined eggs at oviposition. Ten of these studies incubated eggs at temperatures that 
produce mixed sex ratios and statistically tested for a correlation between yolk steroids 
and offspring sex ratio. Seven of 10 studies did not detect a correlation between yolk 
steroid levels at oviposition and offspring sex ratios, while 3 studies report a significant 
correlation. Bowden et al. (2000) found a positive correlation: clutches with higher 
estradiol/testosterone ratios tended to produce more female-biased sex ratios in painted 
turtles. That study also reports a seasonal shift in estradiol concentrations and sex ratios 
(i.e., higher estradiol levels and more females late in the nesting season). The other two 
studies detected a seasonal difference in yolk estradiol levels between eggs laid early 
versus late in the nesting season, which was correlated with a seasonal shift towards 
production of more female-biased sex ratios in painted turtles and red-eared slider turtles 
(Carter et al., 2017). Thus, correlational evidence for maternal yolk steroid effects on 
hatchling sex ratios is limited to three studies.  
Only one study has experimentally manipulated circulating hormone levels in 
females during follicular development in an effort to change yolk hormone levels 
(Janzen, Wilson, Tucker, & Ford, 2002). Unfortunately, excessive mortality in females 
prevented measurement of yolk hormones in eggs at oviposition and offspring sex ratios. 






We are only aware of two studies that have tested for associations between 
genotype and hatchling sex in TSD reptiles. Schroeder et al. (2016) found a significant 
genetic association between cold-inducible RNA binding protein and sex in the snapping 
turtle. In contrast, Matsumoto and Crews (2017) did not detect any association between 
polymorphisms in the aromatase gene and hatchling sex in the red-eared slider turtle. The 
latter study, however, was underpowered because it only examined 4 males and 4 
females. Thus, correlational evidence for genetic effects on hatchling sex ratios is quite 
limited. 
 Controlled breeding studies and pedigree analyses can be used to partition the 
underlying causes of variation in phenotype, but have been underutilized in TSD reptiles. 
Janes and Wayne (2006) used a paternal half-sib, maternal full-sib breeding experiment 
in leopard geckos. Missing data prevented the authors from taking full advantage of the 
breeding design, but they did report significant variation among clutches and a clutch by 
temperature interaction. Rhen et al. (2011) analyzed a large 13-generation pedigree of 
leopard geckos and found that variation in TSD was almost entirely due to genetic 
factors. Genotype by temperature interactions were due to additive genetic variation at a 
female-biased temperature and dominance variation at a male-biased temperature. 
Maternal identity, maternal body condition, and clutch order within breeding season had 
no impact on offspring sex ratios. Breeding season (proxy for maternal age) did influence 
sex ratios, but the effect was small compared to genetic variation. 
 S. E. McGaugh et al. (2011) genotyped painted turtles incubated in natural nests 
and determined paternity via molecular markers. In doing so, the authors directly estimate 
heritability of sex ratio (h2 = 0.35) in clutches with multiple paternity (variation among 
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sires nested within dams is strictly due to additive genetic variation). Interestingly, sex 
ratio was weakly correlated with maternal carapace length (a proxy for maternal age), a 
finding similar to that reported by Rhen et al. (2011) in leopard geckos. 
 The strongest evidence to date for genetic variation in TSD is from Australian 
bearded dragons, in which researchers artificially selected for TSD in a species that 
normally has a ZZ/ZW chromosomal system (Holleley et al., 2015). In one generation, 
researchers eliminated the W chromosome and produced a population of ZZ individuals 
in which sex was determined by temperature (MF pattern). Furthermore, variation in the 
pivotal temperature of the new TSD population was heritable. 
 Most experimental studies at the molecular level have manipulated hormone 
signaling by applying steroids or aromatase inhibitors to eggs after oviposition (Lance, 
2009; Pieau & Dorizzi, 2004; reviewed in Pieau et al., 1999; Ramsey & Crews, 2009; 
Rhen & Schroeder, 2010). This body of work shows that estrogen signaling plays a part 
in determining ovarian fate in TSD species. Yet, temperature effects on aromatase 
expression and activity appear relatively late in the thermosensitive period (Rhen, 
Metzger, Schroeder, & Woodward, 2007; Smith, Elf, Lang, & Joss, 1995). This suggests 
that aromatase and estrogens are downstream effectors rather than primary temperature 
sensors. Indeed, temperature effects on Cirbp and Dmrt1 expression occur before changes 
in aromatase expression in snapping turtles (Rhen et al., 2007; Schroeder et al., 2016). Ge 
et al. (2017) recently used lentiviral vectors to manipulate Dmrt1 expression in red-eared 
slider turtles. Knockdown Dmrt1 at a male-producing temperature increased aromatase 
expression, while overexpression of Dmrt1 at a female-producing temperature reduced 
aromatase expression. These findings indicate that Dmrt1 directly or indirectly regulates 
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aromatase. Sifuentes-Romero et al. (2013) used RNAi to knockdown Sox9 expression in 
embryonic gonads from the olive ridley sea turtle. Knockdown of Sox9 mRNA and 
protein expression at a male-producing temperature reduced Amh expression, showing 
that Sox9 directly or indirectly regulates Amh. However, Sox9 knockdown did not 
increase aromatase expression. Guo and Rhen (2017) cloned and transfected snapping 
turtle FoxL2 into mouse granulosa cells. Turtle FoxL2 and low doses of 
dihydrotestosterone synergistically induced aromatase expression. This study will have to 
be repeated using embryonic turtle gonads to show that this mechanism is relevant to 
TSD. To our knowledge, these are the only studies that have used molecular techniques 
to study gene function (FoxL2) or experimentally manipulated gene expression (Dmrt1 
and Sox9) in TSD reptiles. 
 In summary, numerous studies have tested for variation in sex ratio among 
clutches of eggs collected from the wild. Most studies, however, cannot distinguish 
genetic effects from maternal effects because parentage is unknown. Such studies do not 
control environmental factors that may differ between clutches produced by different 
females (i.e., exposure to endocrine disruptors). Thus, variation in TSD among clutches 
collected from the wild is consistent with both genetic effects and maternal effects. 
Critical evaluation of the literature reveals just three studies that demonstrate a significant 
correlation between yolk steroids at the time of oviposition and sex ratio of hatchlings. 
Likewise, there is only one study that reports a significant association between a 
candidate TSD gene and sex of hatchlings. Two studies in which parentage is known (or 
inferred based on molecular markers) directly demonstrate a genetic basis for variation in 
TSD and show that maternal effects have little impact. Artificial selection for TSD in the 
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Australian bearded dragon provides evidence that TSD is indeed heritable. So far, two 
studies have experimentally manipulated gene expression to study the role of particular 
genes in mediating temperature effects on sex determination. Such studies show promise 
for identifying temperature sensors and deciphering the gene regulatory networks that are 
regulated by temperature. Overall, variation in TSD is more strongly affected by genetic 
factors than non-genetic maternal factors. Future studies should utilize more rigorous 
experimental designs (as outlined in this review) to assess the relative importance of 
















COMPARISON OF ALLELE FREQUENCIES BETWEEN CHELYDRA 





Variation in sex ratio between clutches of eggs from different females is common 
in Chelydra serpentina. However, the mechanisms underlying this variation are 
unknown. We use RNA-Seq data to compare allele frequencies between populations of 
Chelydra serpentina that differ in thermosensitivity of sex determination in order to 
identify population differentiation in putative TSD genes. We then compare genes that 
are differentiated between populations to genes that are differentially expressed at male – 




Genotypic sex determination (GSD) and environmental sex determination (ESD) 
are the two major types of sex determination in amniotic vertebrates. This means that the 
decision to develop either testes or ovaries is determined by either the inheritance of 
genetic factors (e.g., distinct sex chromosomes, as in GSD), or external cues which occur 
sometime after fertilization. Temperature-dependent sex determination (TSD) is the only 
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form of environmental sex determination known in reptiles (Bull, 1983; Fredric J Janzen 
& Paukstis, 1991; Valenzuela & Lance, 2004). Mammals, snakes, birds, and some lizards 
exhibit some form of GSD, while other lizards, many turtles, and all crocodilians studied 
to date display TSD (Deeming, 2004; Ewert et al., 2004; Harlow, 2004; Lang & 
Andrews, 1994; Viets et al., 1994).  
Once the fate of the developing gonads has been determined, the gonads go 
through a process of cellular and morphological differentiation into either testes or 
ovaries. This process of differentiation is conserved in amniotes, but the full, causative 
sex-determining pathway and associated genes are unknown (Morrish & Sinclair, 2002; 
Rhen et al., 2007; Schartl, 2004; Smith et al., 2008; Zarkower, 2001). Amniotes initially 
develop a bipotential gonad, which means that until a certain point in development, the 
gonad has the potential to become either an ovary or a testis (Witschi, 1959). The 
bipotential gonad is composed of two compartments, an outer cortex and an inner 
medulla (DeFalco & Capel, 2009; Merchant-Larios & Díaz-Hernández, 2013; Witschi, 
1959). In embryos destined to become females, the sex determining mechanism induces 
expression of ovary-producing genes, which causes the cortex of the bipotential gonad to 
develop into an ovary while the medullary region is reduced. In embryos destined to 
become males, the sex determining mechanism induces expression of testis-producing 
genes, which cause development of the medullary region into the testis while the cortex is 
reduced. Once the gonads have differentiated, they produce sex-typical hormones which 
induce the development of male or female characteristics throughout the body, resulting 
in a sex-specific phenotype (DeFalco & Capel, 2009; MacLaughlin & Donahoe, 2004; 
Trukhina, Lukina, Wackerow-Kouzova, & Smirnov, 2013).  
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Both sex determination and the process of sexual differentiation are critical for 
sexual reproduction. Genetic or environmental perturbations during this developmental 
process may produce a sex anomaly in the organism. For example, in humans, a specific 
gene (Sry) on the Y chromosome induces a suite of male-determining genes and triggers 
testis differentiation. In some disorders of sexual development, there is a mutation in 
genes like Sry (which triggers Sox9 expression) or Sox9 itself, which causes a genotypic 
male with an XY karyotype to develop ovaries (Achermann, Ito, Ito, Hindmarsh, & 
Jameson, 1999; Hanley et al., 2000; Hsiao, Tsai, Chao, Tseng, & Chang, 2006; Wagner et 
al., 1994). Cases of sex reversal are relatively easy to diagnose when mutations occur in 
these well-characterized sex-determining genes. However, in some cases these genes are 
functioning properly, but an individual still displays sex reversal. This indicates that 
important sex-determining genes have yet to be discovered. Other disorders involving 
improper differentiation of gonads can impact hormone synthesis or secretion and 
development of secondary sexual characteristics, or even fertility in adulthood (Adham & 
Agoulnik, 2004; Aittomäki et al., 1996; Ng et al., 1997). Sex determination and sexual 
differentiation are critical not only in determining whether an individual develops male or 
female gonads, but also in ensuring that they develop the secondary sexual characteristics 
required to successfully reproduce as adults.  
Sex determination also has important evolutionary and conservation implications. 
For example, changing global climates are likely to have an impact on organisms with 
TSD (Ewert et al., 2004; Hulin, Delmas, Girondot, Godfrey, & Guillon, 2009; Janzen, 
1994; Mitchell & Janzen, 2010; Schwanz & Janzen, 2008). If temperatures change 
enough in one direction or another, population sex ratios may become highly skewed in 
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species with TSD, which would be devastating to the population size in the long term. 
Understanding the mechanisms behind TSD may help efforts to preserve and protect 
species with this mode of sex determination (Janzen, 1994; Mitchell & Janzen, 2010; 
Morjan, 2003; Schwanz & Janzen, 2008). This knowledge could be used to alter 
population structure (e.g. introducing individuals to increase genetic diversity). For 
example, understanding the molecular underpinning of TSD could impact decisions to 
introduce individuals in the interest of conservation, especially if populations are locally 
adapted to their thermal environments. Detailed knowledge of the genetic basis for 
variation in temperature sensitivity could be used to predict the impact of specific 
genotypes on existing populations. It may also influence decisions regarding the 
management of environmental pollutants like endocrine disruptors. To this end, further 
examination of the molecular links between incubation temperature and gonad 
development would aid in determining, for instance, which classes of endocrine 
disruptors are most damaging to populations. One effective method for examining genetic 
and molecular mechanisms is the examination of natural variation as it relates to 
phenotype.  
The common snapping turtle provides a useful model for studying variation in 
TSD. Several studies have been done with regard to the temperature-sensitive period 
(TSP) and pivotal temperature in this species, which inhabits North America east of the 
Rocky Mountains (Ewert et al., 2005; Rhen, Fagerlie, Schoeder, Crossley, & Lang, 2015; 
Rhen & Lang, 1994; Rhen & Lang, 1998). The pivotal temperature refers to the 
incubation temperature that produces a 50:50 male to female ratio in hatchlings and 
occurs between temperatures that produce exclusively males or females. The TSP refers 
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to the developmental period when the embryo is susceptible to changes in ambient 
temperature and can be pushed to developing as a male or a female. Snapping turtles have 
a short temperature sensitive window of about six days, which makes studies of TSD 
mechanisms easier than in species with a longer TSP (Rhen et al., 2015). Females 
develop at low and high incubation temperatures (e.g., 21°C and 31°C) while males are 
produced at intermediate temperatures (e.g., 26.5°C), (Yntema, 1976, 1979). In addition, 
there is well documented, naturally occuring variation in TSD within and among 
populations. Variation in pivotal temperature is correlated with latitude and strongly 
influenced by family or clutch effects (Ewert et al., 2005; Janzen, 1992; Rhen & Lang, 
1998; Schroeder et al., 2016). Populations of snapping turtles in Illinois (Janzen, 1992) 
and Minnesota (Rhen & Lang, 1998) show significant variation in sex ratio among 
families. (Ewert et al., 2005) suggest that populations may be genetically adapted to their 
local climate across North America (Figure 1). Another study (Figure 2) found that 
temperature sensitivity varied by 0.5°C across a smaller latitudinal range (Schroeder et 
al., 2016). Variation among families within populations and among populations across 
latitude suggests that variation in TSD may have a genetic basis (Schroeder et al., 2016). 
Recent research showing that genotype influences thermosensitivity of RNA by 
affecting splicing efficiency and subsequent protein expression (Gotic et al., 2016) and 
proteins by affecting small conformational changes which lead to changes in protein 
function and efficiency (Chowdhury et al., 2014) also supports the idea that there is 
genetic variation in TSD. Other studies have demonstrated sex ratios vary among 
clutches and between populations, indicating that specific genes may be responsible for 
encoding temperature sensitivity during development (Bull, Vogt, & Bullmer, 1982; 
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Janzen, 1992; McGaugh et al., 2011; Rhen & Lang, 1998). These hypothetical 
temperature sensitive genes may initiate a signaling cascade that ultimately regulates 
expression of sex-determining genes. Assuming variation in temperature sensitive genes, 
geographic variation in TSD could be the result of genetic differentiation between 
populations (Schroeder et al., 2016).  
 
 
Figure 1. Variation in temperature sensitivity between populations of snapping turtles across 
North America (modified from Ewert et al., 2005). MN=Minnesota, MI=Michigan, IN=Indiana, 







Figure 2. Variation in temperature sensitivity within the northern Minnesota population of 
snapping turtles (modified from Rhen & Lang, 1998). Each line represents an individual clutch 
(total 24 clutches).  
 
The first genetic association between a specific gene and TSD was reported in the 
common snapping turtle (Schroeder et al., 2016). Cold-inducible RNA binding protein 
(Cirbp), which regulates temperature-dependent cellular processes, was differentially 
expressed in embryos in a temperature-dependent, allele-specific manner. Despite a 
highly significant genetic association, there was not a perfect relationship between 
genotype and sex (Schroeder et al., 2016). The authors therefore suggest that TSD is 
polygenic. This sets the stage for a study more broadly examining the genetic basis for 
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TSD in snapping turtles. In this regard, it would be especially useful to identify additional 
genes that influence TSD. 
The purpose of this study is to identify candidate genes involved in TSD. To 
accomplish this, we first compared allele frequencies between populations that differ 
significantly in their TSD pattern. Samples were taken from two populations (northern 
and southern Minnesota) that display a 0.5°C difference in pivotal temperature 
(Schroeder et al., 2016). Using RNA-Seq data and a fully assembled and annotated 
transcriptome (Guo, 2017), we used the Cochran-Mantel-Haenszel test to compare allele 
frequencies. We identify significant genetic differentiation between turtles from northern 
and southern Minnesota. If a variant is statistically more frequent in the expressed 
transcripts of one population than another, than we interpret that gene to show population 
differentiation and potentially be the target of selection associated with TSD pattern. 
These genes were then compared to a list of genes that were differentially expressed 
(DEGs) between gonads incubated at male– and female–producing temperatures. Genes 
that show population genetic differentiation and temperature-dependent expression are 
good candidate genes for further mechanistic studies.  
 
Methods 
Egg collection, incubation, and tissue collection  
As part of a previous study (Schroeder et al., 2016), researchers collected 12 
clutches from southern Minnesota and 13 clutches from northern Minnesota (between 
43.511° North to 48.720° North; a latitude of 46.083° North divided clutches from the 
northern and southern halves of the state). Eggs were incubated and sampled as described 
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by (Schroeder et al., 2016). Approximately equal numbers of eggs from each clutch were 
assigned to two incubation regimes, one that produces exclusively males and one that 
produces exclusively females.  All eggs were incubated at a male-producing temperature 
(26.5oC) until embryos reached Yntema stage 17.5 and then split into two groups 
(Yntema, 1968). Half of the eggs were kept at 26.5oC while the other half were shifted to 
a female-producing temperature (31oC) for 6 days, which is sufficient to cause all 
embryos to develop into females. Embryos were sampled from both temperatures on days 
1, 2, 3, 4, and 5 of the shift. We combined equivalent amounts of RNA from gonad pairs 
of 25 embryos from the same temperature, day, and population to make pooled samples 
for RNA-Seq analysis. There were 20 pools of RNA (2 temperatures x 5 days x 2 
populations) derived from 500 embryos in 25 clutches. 
 
Sequencing 
We sent total RNA to the W. M. Keck Center for Comparative and Functional 
Genomics at the University of Illinois at Urbana-Champaign for sequencing. Twenty 
individual cDNA libraries were prepared with unique barcodes and sequenced on 
Illumina HiSeq 2000 (100 bp single-end reads; 156.4 million reads) (Schroeder et al., 
2016). In addition, researchers used sequence data from eight hypothalamus/pituitary 
libraries (50 bp single-end Illumina reads; 172.2 million reads), two intestine libraries (50 
bp single-end Illumina reads; 31.8 million reads), and normalized embryonic gonad 
libraries (454 Sequencing, average read length = 350 bp; 2.8 million reads) to supplement 





We mapped reads from all 20 libraries (representing 500 individual embryos from 
25 clutches) to 19,406 unique protein coding transcripts using CLC Genomics 
Workbench. The majority of these transcripts are full-length cDNAs that include both 5’ 
and 3’ un-translated regions. Mapping parameters were: match score = 10; mismatch cost 
= 2; insertion cost = 3; deletion cost = 3; length fraction = 0.98; similarity fraction = 0.98. 
A total of 102.2 million reads from embryonic gonads mapped uniquely to these protein-
coding transcripts.  
We then used the Low Frequency Variant Detection algorithm in CLC Genomics 
Workbench to call potential polymorphisms in the mapped reads. Initial detection 
parameters were: minimum coverage = 20; minimum count = 2; minimum frequency = 
1%. We also use base quality filter with neighborhood radius = 3; minimum central 
quality = 20; minimum neighborhood quality = 20.  
The Low Frequency Variant Detection algorithm uses a sequencing error model 
with parameters estimated from the data. This allowed us to analyze the frequency of 
called bases versus actual bases (accuracy) as a function of average quality score for each 
nucleotide. We decided to use a minimum accuracy of 99.9%, which required filtering 
out polymorphisms with an average quality score < 55. The minimum allele frequency in 
the search described above was set to 1%. To increase the likelihood that variants are real 
and not the result of sequencing errors, we decided to increase the allele frequency cutoff 
of 2% for the minor allele.  
Finally, Buerkle and Grompert (2013) determined that a coverage of 1 read per 
locus per individual produces the most information about a population using pooled DNA 
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sequencing. Although we included 500 individuals in our study, these individuals were 
not independent samples. Rather, we sampled 25 clutches with each clutch containing a 
minimum of 4 haplotypes (2 parents x 2n because snapping turtles are diploid). We 
therefore increased the minimum coverage to 1x for each potential haplotype in our 
sample (i.e., 4 haplotypes x 25 clutches = 100x total coverage per variant).  
 
Population Differentiation 
Prior work has shown that there is a latitudinal cline in TSD pattern in the 
snapping turtle at the continental scale (Ewert et al., 2005). Recent research has shown 
that this cline in thermosensitivity is also detectable at a much smaller spatial scale with a 
0.5°C shift in pivotal temperature from northern Minnesota to southern Minnesota (3° 
latitude) (Schroeder et al., 2016). The experiment described here was explicitly designed 
to allow comparison between turtles from northern versus southern Minnesota. 
We used a completely balanced, fully factorial design where the same number of 
embryos from each clutch was sampled for RNA-Seq (2 
embryos/clutch/temperature/day) for each population (~25 embryos/library). Thus, we 
used the 10 libraries (2 temps x 5 days) for each population to estimate and compare 
allele frequencies between turtles from northern and southern Minnesota. Konczal et al. 
(2014) have shown that RNA-Seq data from pooled samples provides accurate estimates 
of population allele frequencies. Subsequent studies have effectively used RNA-Seq data 
to test for genetic differentiation among populations (Harris, Munshi-South, Obergfell, & 
O’Neill, 2013; Takahagi et al., 2016).  
We used the Cochran–Mantel–Haenszel test (CMH; program R, code designed to 
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parse through data and apply “mantelhaen.test” where appropriate) to compare allele 
frequencies between northern and southern Minnesota populations while controlling for 
temperature effects and developmental changes in transcript levels. In other words, data 
is stratified by incubation temperature and day. We have previously validated this 
statistical approach by comparing population allele frequencies estimated via RNA-Seq 
to an independent estimate using traditional DNA based genotyping  (Schroeder et al., 
2016). The magnitude and direction of the allele frequency difference were very similar 
with both methods, even in the presence of temperature-dependent, allele-specific 
expression. In essence, the CMH test compares northern and southern populations at the 
same temperature on the same day (i.e., within each temperature/day combination). We 
used the Bonferroni correction for multiple testing. Finally, we used Venny (Oliveros, 
2016) to compare the lists of genes from the population genetic study and the DEG study 
to find the overlapping set of genes (i.e. genes that show population differentiation and 
temperature-dependent expression).  
 
Gene Ontology Analysis 
We did a gene ontology enrichment analysis of the overlapping gene list using the 
Gene Ontology Consortium website (PANTHER Overrepresentation Test, GO Ontology 
database, released 2018-02-02) (Mi et al., 2017; Mi, Muruganujan, Casagrande, & 
Thomas, 2013). Turtle genomes are not yet available to use as a reference on this website, 
so we used the human genome as the background, with the caveat that there may be 
differences in gene content among species. The enrichment analysis allowed us to 
evaluate the gene list to determine whether particular gene ontology categories are over-
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represented. That is, which gene functions appear with more frequency than expected by 
chance, as compared to the proportion of gene functions occurring across the entire 
genome. We used the GO-slim biological process annotation to summarize the functional 
categories, and further discussed the most significantly over-represented GO categories 
as determined by Fisher’s Exact test with FDR multiple testing correction. Finally, we 
used the KEGG database to examine relationships between our genes of interest and their 




Initial settings for variant detection produced 170,386 potential variants in 5,948 
transcripts. After additional filtering of potential variants based on 99.9% base call 
accuracy, 2% minor allele frequency, and minimum coverage of 100x per variant, there 
were 51,855 variants in 3,632 transcripts. These high-confidence variants include 38,805 
SNPs, 333 MNPs, 12,475 indels, and 152 replacements.  
 
Population Differentiation and Gene Expression 
Bonferroni correction for multiple testing resulted in an adjusted alpha of 3.324E-
7 (α = 0.05 divided by the total number of tests = 150,430). Using this threshold, there 
were significant differences in allele frequency between northern and southern Minnesota 
populations for 1580 variants in 574 protein-coding genes (Appendix A). A total of 725 
protein-coding genes were differentially expressed in snapping turtle gonads during the 
TSP (Guo, 2017): this list includes genes that were differentially expressed between 
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male–versus female–producing temperatures as well as genes that displayed 
developmental changes in expression (Appendix B.1, Appendix B.2). Comparison of 
genes in these two lists revealed 260 genes that displayed population genetic 
differentiation and differential expression (Appendix C, Figure 3).  
 
Figure 3. Venn diagram visualization of overlap between the population differentiation study and 
the DEG study. 
 
This number is significantly more than expected if population genetic 
differentiation and differential gene expression were independent of each other. Table 2a 
shows the overall frequencies of DEGs, genes that show population differentiation, and 
genes present in both lists, versus the total number of protein-coding genes in the 
snapping turtle transcriptome (χ2 = 2860.6, p-value < 2.2e-16). However, given that both 
the population differentiation and DEG studies were conducted using only genes 
expressed in the gonads, the test was repeated as compared to the total number of protein-
coding genes expressed in the snapping turtle gonads (Table 2b), and compared to the 
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total number of protein-coding genes with variants expressed in the snapping turtle 
gonads (Table 2c). In both cases, the results were significant (χ2 = 1567.9, p-value < 
2.2e-16, and χ2 = 272, p-value < 2.2e-16, respectively), even when limiting the 
comparison to genes expressed in the gonads, or to polymorphic genes expressed in the 
gonads.   
Table 2. Frequencies of population study genes and DEGs versus a) the total number of protein-
coding genes in the transcriptome, b) the total number of protein-coding genes expressed in the 
snapping turtle gonads, and c) the total number of polymorphic protein-coding genes expressed in 
the snapping turtle gonads. 
 
Gene Ontology Analysis  
The gene ontology analysis showed that several functional categories of genes are 
overrepresented in the list of genes that are both differentially expressed and 
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differentiated between populations (Table 3). This means that more genes in the list 
belong to these categories than expected based on their occurrence in the entire genome. 
Particularly notable are cellular component organization or biogenesis, translation and 
rRNA metabolic process (which are grouped as one term for the purpose of our analysis), 
and biosynthesis process. Genes involved in cellular component organization or 
biogenesis displayed a 2.12-fold enrichment and included several genes that code for 
ribosomal proteins and proteins involved in chromatin binding and organization. 
Translation and rRNA metabolic process displayed 6.05 – and 7.57 – fold enrichment, 
respectively, but were treated as a single category because both deal with translation and 
include many genes that code for ribosomal proteins. Finally, biosynthetic process had a 
2.01-fold enrichment: 41 genes from our overlapping list belonged to this category, 
including genes coding for ribosomal proteins, translation elongation factors, and 
transcription factors. Many genes appear in more than one category, due to multiple 














This study allowed us to compare allele frequencies between populations that 
differ significantly in their TSD pattern. We were also able to compare these genes to 
genes that show temperature-dependent expression in developing gonads during the 
temperature sensitive period. There was a highly significant association between 
temperature-dependent expression of genes and genetic differentiation for northern and 
southern turtle populations that differ in TSD phenotype. Our threshold for significance 
was very conservative (Bonferroni correction) and may have excluded genes that are 
biologically significant in the interest of a lower type I error rate. Genes that show 
population genetic differentiation and temperature-dependent expression are excellent 
candidate genes for further mechanistic studies (Appendix C). Genes found in both lists 
may be causing differences in TSD phenotype.   
 
Genes Involved in Sex Determination 
One of the genes present in both lists, Cirbp, has already been shown to associate 
with TSD phenotype at the level of individuals, families, and populations (Schroeder et 
al., 2016). Other genes in this list have also been implicated in sex determination or 
sexual differentiation in other species, including FoxL2-like, Wt1, and AmhR2 as well as 
Aes, Ctnnb1, and Sfrp1 (members of the Wnt signaling pathway). Schroeder et al. (2016) 
found that temperature-induced changes in Cirbp expression precede that of FoxL2 and 
aromatase. FoxL2 has been shown to be differentially expressed in gonads of TSD 
species and is linked to ovarian development in the snapping turtle (Rhen et al., 2007; 
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Shoemaker, Queen, & Crews, 2007). Polymorphism in AmhR2 is associated with sex 
determination in pufferfish (Kamiya et al., 2012). Wt1 has been associated with TSD in 
the common snapping turtle: the ratio of +KTS to –KTS isoforms of Wt1 was 
significantly higher at male-producing temperatures (Rhen et al., 2015).  
Several genes (Aes, Ctnnb1, and Sfrp1) involved in Wnt signaling were 
differentially expressed between temperatures and displayed allele frequency differences 
between populations. These genes are of particular interest due to the key role of Wnt4 in 
ovary determination in mammals. In addition to kidney, adrenal, and pituitary 
development, Wnt signaling plays a role in the development of both the bipotential gonad 
and ovary (Bernard & Harley, 2007; Jeays-Ward et al., 2003; Shoemaker & Crews, 2009; 
Shoemaker et al., 2007; Vainio, Heikkilä, Kispert, Chin, & McMahon, 1999). This 
includes regulating the migration of steroidogenic cells in the testis and ovary and 
promoting the development of Müllerian ducts (Shoemaker et al., 2007; Shoemaker & 
Crews, 2009). While Wnt4 expression was similar at male–producing and female–
producing temperatures in red-eared sliders, expression increased during ovarian 
differentiation in red-eared slider turtles (Shoemaker et al., 2007; Shoemaker & Crews, 
2009). This pattern is similar to that observed during development of gonads in mouse 
embryos (Barrionuevo et al., 2006; Vainio et al., 1999). Ctnnb1 and Sf1 interact to 
activate genes like AmhR2, Dax1, and other genes involved in steroidogenesis (Hossain 
& Saunders, 2003; Mizusaki et al., 2003; Jordan et al., 2003), while WNT4/SFRP1 
inhibits the Ctnnb1/Sf1 interaction to prevent testosterone synthesis in the developing 
ovary (Bernard & Harley, 2007; Heikkilä et al., 2005; Jeays-Ward et al., 2003). 
Overexpression of Wnt4 results in the upregulation of Dax1, which leads to male-to-
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female sex reversal in XY mice (Jordan et al., 2001). Sox9 and Fgf9 have an antagonistic 
relationship with Wnt4 (Barrionuevo et al., 2006; DiNapoli & Capel, 2008; Kim et al., 
2006). Kim et al. (2006) note that this relationship is driven by Sox9 rather than Sry as 
Wnt4 mutant XX gonads showed upregulation of Fgf9 and Sox9. The authors suggest 
gonad fate is controlled by the antagonistic relationship between Fgf9 and Wnt4, and that 
other types of sex determination may rely on a mechanism that affects the balance 
between these two pathways.  
 
Genes in Main GO Categories 
In addition to looking at specific genes, we used a GO enrichment analysis to 
determine whether particular GO categories are over-represented in our results. We used 
the human genome as the background, with the caveat that there may be differences in 
gene content among species. In addition, functional characterization for turtle genomes is 
lacking, while the human genome provides the most fully sequenced, annotated, and 
functionally characterized genome. Potential discrepancies in gene content and 
functionality are outweighed by the completeness of the human genome at this stage. The 
most recent estimate suggests the human genome contains about 20,000 protein-coding 
genes (Ezkurdia et al., 2014), while the soft-shell turtle (Pelodiscus sinensis) has 19,327, 
the green sea turtle (Chelonia mydas) has 19,633, and the western painted turtle 
(Chrysemys picta belii) has 21,796 (Shaffer et al., 2013; Wang et al., 2013). Our 
transcriptome contains 19,602 unique protein-coding genes, which were derived from 
RNA-Seq of embryonic gonads, hatchling intestines, and embryonic and hatchling 
hypothalamus/pituitary glands. We assume that the gene content and functional 
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distribution of snapping turtle genes is similar to that of the human genome for our gene 
ontology analysis. However, to our knowledge, the function of turtle genes has not been 
experimentally determined. Given this caveat, the most significantly enriched GO-slim 
terms are cellular component organization or biogenesis, translation and rRNA metabolic 
process (which are grouped as one term), and biosynthetic process (Table 3).  
Cellular component organization or biogenesis refers to a process that results in 
the biosynthesis of constituent macromolecules, assembly, arrangement of constituent 
parts, or disassembly of a cellular component (Mi et al., 2017). A total of 52 genes from 
our list of overlapping genes fell in this functional category. Genes encoding numerous 
ribosomal proteins were also present (Table 3). These genes are either structural 
components of the ribosome or are involved in mRNA binding. Two additional genes 
(Hmgb1 and Hmgb3) are involved in chromatin binding, chromatin organization and 
remodeling, and DNA-dependent transcription. RuvBL1 is also involved in chromatin 
organization and remodeling, transcription regulation, and DNA helicase activity. Rbbp7 
codes for a histone binding protein that is involved in chromatin organization. These gene 
products have the potential to affect availability of DNA for transcription (chromatin 
remodeling, helicase activity), play a role in transducing temperature signals, and affect 
the efficacy of transcription and/or translation (transcription regulation, mRNA binding), 
which could affect expression of sex-determining genes. 
Translation and rRNA metabolic process, which we treated as a single category, 
refers to the cellular metabolic process in which a protein is formed using a sequence of 
mRNA to specify the amino acids in a polypeptide chain. This process is mediated by the 
ribosome. The rRNA metabolic process refers to the chemical reactions involving 
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ribosomal RNA (rRNA) (Mi et al., 2017).  A total of 24 genes from our overlapping list 
belong to this category, including many genes that code for ribosomal proteins, or play a 
role in translation or mRNA binding. Another gene, Fbl (methyltransferase 
ribonucleoprotein) is involved in RNA binding and RNA methyltransferase activity.  
Some of these genes may cause differential mRNA binding such that some transcripts are 
translated more readily than others, which could play a role in temperature-dependent sex 
determination.  
Biosynthetic process refers to chemical reactions and pathways resulting in the 
formation of substances; typically anabolism (Mi et al., 2017). A total of 41 genes from 
our overlapping list fell into this category, including many of the same genes encoding 
ribosomal proteins (Rpsa, Rps3A, Rps5, Rps23, Rpl6, Rpl7, Rpl29). Eef1G and Eef2, 
which are involved in chain elongation during polypeptide synthesis at the ribosome, 
were also present within this category. Psap (prosaposin), another gene in this category, is 
involved in G-protein-coupled receptor signaling pathways, intracellular signal 
transduction, response to stimulus, cell differentiation, system development, and 
reproduction.  DNA-binding transcription inhibitors Id2 and Id3 are involved in RNA 
polymerase II binding, sequence-specific DNA binding transcription factor activity, and 
cell differentiation. Wt1 is involved in sequence-specific DNA binding and RNA 
polymerase II transcription factor activity. A study by Rhen et al. (2015) found that 
changes in incubation temperature rapidly affected expression and splicing of Wt1, such 
that the ratio of +KTS:-KTS isoforms was higher in gonads incubated at a male–
producing temperature than at a female–producing temperature. Finally, Ctnnb1 (β-
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catenin) together with Aes (under primary metabolic process) are part of the Wnt 
signaling pathway.  
Another significantly enriched GO term was RNA splicing, via transesterification 
reactions. 7 genes from our overlapping gene list appear in this category, including Cirbp, 
which has previously been linked to TSD (Schroeder et al., 2016). In particular, genes in 
this category are involved with mRNA binding and splicing, and the fact that one of these 
genes has already been linked to TSD suggests that other genes in this list may be good 
candidates for further study.  
Finally, chromatin remodeling refers to dynamic structural changes to eukaryotic 
chromatin occurring throughout the cell division cycle, ranging from local changes 
necessary for transcriptional regulation to global changes necessary for chromosome 
segregation (Mi et al., 2017). TSD is an epigenetic process that involves turning 
expression of specific genes on and off. A total of 4 genes from our overlapping list, 
including Hmgb1 and Hmgb3, are involved in chromatin binding, organization, and 
remodeling, as well as DNA-dependent transcription. RuvBL1 is also involved in 
chromatin organization and remodeling, regulation of transcription, and DNA helicase 
activity. This could affect the availability of sex-determining genes for transcription and 
affect phenotype.  
In addition to these enriched GO categories, there are several KEGG signaling 
pathways that involve genes from our overlapping gene list (Kanehisa, 1997). The Wnt 
signaling is involved in insulin sensitivity and embryonic development, including axis 
patterning, cell fate specification, cell proliferation, and cell migration. There are three 
main Wnt pathways; the canonical pathway, which relies on Ctnnb1, and involves other 
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genes of interest (Bambi, Sfrp1, and RuvBL1), the planar cell polarity pathway, which 
leads to cytoskeleton and cell adhesion changes, and the Wnt/Ca2+ pathway, which helps 
regulate intracellular calcium levels. The Hippo signaling pathway is involved with 
controlling organ size by regulating cell proliferation and cell death (apoptosis). Ctnnb1 
is also found in this pathway, along with Id2, Ppp2CA, Cdh1, and ActB. In addition to 
the genes from our study, Amh is also involved in this pathway. While not present in our 
overlapping gene list, Amh is involved in sex determination.  Finally, the Tgfβ signaling 
pathway functions to regulate cell growth, cell differentiation, and apoptosis. This 
pathway includes Bambi and Id2 from our results. The fact that multiple genes from our 
overlapping gene list (including other genes known to be involved in sex determination) 
appear in one or more of these pathways suggests that they are good candidates for future 
TSD studies. In addition to the aforementioned functions, both the Wnt and Tgfβ 
signaling pathways are involved in regulating pluripotency of stem cells. One of the 
targets of that overarching pathway is Jarid2, a gene from our overlapping list that is 
involved in epigenetic regulation. As epigenetic regulation likely has a role in TSD, this 
also merits consideration as a target of future studies.  
 
Genes Absent from Overlapping List  
In addition to the genes mentioned above, there are several genes with a known 
role in sex determination in other species that did not appear on our list of overlapping 
genes. It is possible that such genes are downstream from temperature-sensitive genes 
and, while they play a role in sex determination, do not affect an individual’s sensitivity 
to temperature.  
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Dmrt1 was differentially expressed but did not appear in the list of genes that 
were differentiated between populations. A recent study in red-eared slider turtles showed 
that manipulation of Dmrt1 at male– and female–producing temperatures affected Cyp19 
expression (Ge et al., 2017). Cyp19 was not on the overlapping list of genes which, 
combined with the timing of temperature-mediated effects on Cirbp and Dmrt1 versus 
Cyp19 expression, suggests that Dmrt1 may regulate Cyp19 either directly or indirectly, 
and that Cyp19 is might be a downstream effector rather serving as a direct temperature-
sensitive gene (Rhen et al., 2007; Schroeder et al., 2016; Smith et al., 1995). Sox9 was 
also differentially expressed but did not segregate between the north and south 
populations. While involved in sex determination, it is likely that these genes are 




Given that our study focuses on analyses of polymorphisms in RNA-Seq data, 
there are a number of limitations that must be addressed. Our studies are looking only at 
protein-coding genes. Polymorphisms in non-coding RNAs could affect TSD, as well as 
polymorphisms outside of expressed sequences (such as enhancers, silencers, and 
promoters). In addition, we are unable to detect or predict linkage. Protein-coding genes 
make up a small percentage of the genome, and we do not have a full reference genome 
to compare as of yet. This study is only looking for associations between polymorphisms 
in protein-coding genes and variation in TSD; any association identifies potential targets 
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for further research. Whether any variant has an impact on TSD would need to be tested 
experimentally in future studies.  
 
Future Directions 
This study aims to identify potential TSD genes for future study. Some of the 
genes found in our candidate list have previously been associated with sex determination 
and/or TSD (Wt1, Ctnnb1, Aes, Cirbp), while others are involved in other biological 
processes such as cell signaling, transcription or translation, or chromatin organization 
(Hmgb1, Hmgb3, RuvBL1) that have yet to be linked specifically to TSD. It is likely that 
TSD is polygenic (Schroeder et al., 2016), and therefore probable that more than one of 
these genes is associated with TSD. The fact that there are genes that have already been 
linked with sex determination, along with genes that have not, showing up on our list of 
overlapping genes suggests that genes involved in TSD are a combination of genes we 
are familiar with in the realm of sex determination and novel genes that are involved in 
transcription, translation, and chromatin organization. Many of these genes highlight the 
epigenetic nature of TSD. It is likely that temperature sensitivity is based on a collection 
of genes acting together to transduce temperature into a molecular signal and affecting 
the molecular response to that signal.  
Future directions include genetic association studies, which may be helpful in 
reducing the list of candidate genes for experimental studies. Further testing is needed to 
determine the function of the genes identified in this study and to understand their role in 
TSD. Experiments should include gene expression studies to clarify when and where 
genes are expressed and knockdown or over expression of candidate genes at male– or 
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female–producing temperatures to elucidate their function in TSD (Ge et al., 2017; Guo 



































Genes with significantly different allele frequencies between northern and southern 
populations, with a Bonferroni-corrected significance cutoff. Bonferroni correction cutoff 
of 3.324E-7. 
 
Mapping Reference.Position Reference P value 
Chelydra_serpentina_ACTB(beta) 824 C 0 
Chelydra_serpentina_EEF1A1 1437 G 0 
Chelydra_serpentina_Mitochondrial_Genome 10383 C 0 
Chelydra_serpentina_Mitochondrial_Genome 10634 G 0 
Chelydra_serpentina_Mitochondrial_Genome 10757 T 0 
Chelydra_serpentina_Mitochondrial_Genome 11091 G 0 
Chelydra_serpentina_Mitochondrial_Genome 13322 G 0 
Chelydra_serpentina_Mitochondrial_Genome 1376 C 0 
Chelydra_serpentina_Mitochondrial_Genome 2874 C 0 
Chelydra_serpentina_Mitochondrial_Genome 3339 A 0 
Chelydra_serpentina_Mitochondrial_Genome 5447 G 0 
Chelydra_serpentina_SPARC 1594 C 6.62E-322 
Chelydra_serpentina_SPARC 1397 G 1.05E-262 
Chelydra_serpentina_Mitochondrial_Genome 12904 T 4.36E-259 
Chelydra_serpentina_Mitochondrial_Genome 10767 C 6.33E-212 
Chelydra_serpentina_RPL10A 740 G 4.27E-184 
Chelydra_serpentina_Mitochondrial_Genome 11996 T 1.11E-170 
Chelydra_serpentina_EEF1A1 804 T 7.96E-170 
Chelydra_serpentina_RPL7A 693 T 6.28E-169 
Chelydra_serpentina_RPL32 321 C 2.27E-167 
Chelydra_serpentina_EEF1A1 1599 C 4.97E-155 
Chelydra_serpentina_RPS7 406 G 1.44E-151 
Chelydra_serpentina_NUP210L 7837 C 5.33E-137 
Chelydra_serpentina_RBM3 1237^1238 - 2.96E-131 
Chelydra_serpentina_RPL5&FAM69A 650 G 2.31E-126 
Chelydra_serpentina_RPL7A 770 T 8.93E-125 
Chelydra_serpentina_SPARC 914 C 4.50E-111 
Chelydra_serpentina_RPL8 830 T 5.70E-110 
Chelydra_serpentina_ribonuclease-like 832 C 1.60E-107 
Chelydra_serpentina_hemoglobin 126^127 - 7.98E-106 
Chelydra_serpentina_hemoglobin 128 T 4.15E-105 
Chelydra_serpentina_Mitochondrial_Genome 15124 C 3.68E-104 
poly(rC)-binding_protein_2_isoform_g 231 G 9.68E-104 
Chelydra_serpentina_SPARC 824 C 4.44E-99 
Chelydra_serpentina_EEF2 2591 C 3.98E-95 
Chelydra_serpentina_RPL3 412 C 1.40E-93 
Chelydra_serpentina_uncharacterized 1885 A 2.40E-90 
Chelydra_serpentina_ACTG1(gamma1) 1016 G 8.58E-88 
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Mapping Reference.Position Reference P value 
Chelydra_serpentina_RPL4 697 C 8.71E-88 
Chelydra_serpentina_RPL32 125 G 6.92E-87 
EGF-containing_fibulin-
like_extracellular_matrix_protein_2_precursor 
1470 C 2.10E-80 
Chelydra_serpentina_MDK 7395 G 6.50E-79 
Chelydra_serpentina_MDK 8061 T 2.47E-76 
Chelydra_serpentina_actin_cytoplasmic_type_5 631 A 7.41E-76 
Chelydra_serpentina_COL1A1 5352 C 1.66E-74 
Chelydra_serpentina_GAPDH&TTC14 359 A 1.27E-72 
Chelydra_serpentina_UBA52 398 C 4.75E-71 
Chelydra_serpentina_Gonad_DE_2 414 A 1.59E-69 
Chelydra_serpentina_ANP32B 2321 C 6.04E-69 
Chelydra_serpentina_RPS28 411 T 1.18E-67 
Chelydra_serpentina_PPIA 746 G 3.49E-67 
Chelydra_serpentina_ATP5G1 370 A 7.97E-67 
Chelydra_serpentina_ALDH1A1 1947 G 6.80E-65 
Chelydra_serpentina_HSP90AB1 1262 G 1.28E-64 
Chelydra_serpentina_RPL5&FAM69A 989 G 4.88E-63 
Chelydra_serpentina_RPS24 121 C 1.87E-62 
Chelydra_serpentina_RPL13A 652 C 3.26E-62 
Chelydra_serpentina_ribonuclease-like 852 T 1.13E-61 
Chelydra_serpentina_RPL31 630 T 1.62E-61 
Chelydra_serpentina_actin_cytoplasmic_type_5 838 C 4.72E-61 
60S_ribosomal_protein_L10_isoform_a 206 C 8.86E-61 
Chelydra_serpentina_ACTG1(gamma1) 842 C 1.43E-60 
Chelydra_serpentina_P4HB 2321 T 2.43E-60 
60S_ribosomal_protein_L10_isoform_a 681 G 5.68E-58 
NME1-NME2_protein 251 C 5.18E-56 
Chelydra_serpentina_uncharacterized 3326 A 1.93E-55 
Chelydra_serpentina_ATP1A1 3359 G 2.56E-55 
Chelydra_serpentina_TPT1 2461 A 7.34E-54 
Chelydra_serpentina_RPS28 364 G 2.27E-53 
Chelydra_serpentina_RPL4 1146 C 8.27E-53 
Chelydra_serpentina_NUP210L 7748 T 4.48E-52 
Chelydra_serpentina_P4HB 1588 A 4.59E-52 
Chelydra_serpentina_RPL13 925 G 2.34E-51 
Chelydra_serpentina_EEF2 2495 C 3.16E-51 
Chelydra_serpentina_ACTG1(gamma1) 1627 T 7.26E-51 
Chelydra_serpentina_ALDH1A1 1009 C 8.57E-51 
Chelydra_serpentina_GAPDH&TTC14 409 C 3.06E-50 
Chelydra_serpentina_ATP5B 1383 C 5.66E-50 
Chelydra_serpentina_RPL4 1191 G 8.62E-50 
Chelydra_serpentina_actin_cytoplasmic_type_5 865 T 4.42E-49 
Chelydra_serpentina_SPARC 527 C 4.88E-49 
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Mapping Reference.Position Reference P value 
Chelydra_serpentina_Mitochondrial_Genome 2281 G 7.32E-49 
Chelydra_serpentina_EEF2 653 T 7.45E-49 
Chelydra_serpentina_LY6E 445 T 1.07E-48 
Chelydra_serpentina_RPS27&NUP210L 415 A 2.83E-48 
Chelydra_serpentina_RPS11 417 C 4.24E-48 
Chelydra_serpentina_PPIA 665 C 7.95E-48 
Chelydra_serpentina_hemoglobin 82 G 2.49E-47 
Chelydra_serpentina_ACTB(beta) 1737^1738 - 3.29E-47 
Chelydra_serpentina_RPL17 341 A 7.65E-47 
Chelydra_serpentina_RPL22L1 258 G 1.68E-46 
tubulin_beta_chain_isoform_c 809 G 2.17E-46 
Chelydra_serpentina_RPL13A 651 G 2.20E-46 
Chelydra_serpentina_P4HB 2145 G 3.36E-46 
tubulin_beta_chain_isoform_e 829 A 1.01E-45 
Chelydra_serpentina_MFAP2 312 A 1.03E-45 
Chelydra_serpentina_P4HB 2152 A 1.15E-45 
Chelydra_serpentina_EEF1A1 289 C 1.19E-45 
Chelydra_serpentina_RPS2 578 C 3.96E-45 
Chelydra_serpentina_RPS7 235 T 6.47E-45 
Chelydra_serpentina_uncharacterized 761 G 1.72E-44 
Chelydra_serpentina_RPL7A 585 G 5.86E-44 
Chelydra_serpentina_CALR 1586..1587 CT 1.17E-43 
Chelydra_serpentina_Similar_Walleye_epidermal_hyperpl
asia_virus_2 
346 T 1.49E-43 
CD59_glycoprotein_preproprotein 1351 C 4.35E-43 
Chelydra_serpentina_GNB2L1 477 G 6.14E-43 
Chelydra_serpentina_CACHD1 5499 C 1.06E-42 
vimentin_variant_1 331 A 1.97E-42 
Chelydra_serpentina_RNASE4-like 62 A 2.09E-42 
Chelydra_serpentina_Gonad_DE_2 365 G 2.41E-42 
Chelydra_serpentina_PABPC1 2133 G 1.25E-41 
Chelydra_serpentina_RPL8 414 G 1.69E-41 
CD63_antigen_isoform_A 622 T 2.57E-41 
Chelydra_serpentina_Gonad_DE_2 205 C 3.37E-41 
Chelydra_serpentina_RPL3 346 C 5.85E-41 
Chelydra_serpentina_MDK 7702 C 7.06E-41 
Chelydra_serpentina_PPDPF 1145 A 1.13E-40 
Chelydra_serpentina_ANP32B 2101 A 4.46E-40 
Chelydra_serpentina_HNRNPAB 850 A 6.11E-40 
dolichyl-diphosphooligosaccharide--
protein_glycosyltransferase_48_kDa_subunit_precursor 
776 T 7.26E-40 
Chelydra_serpentina_P4HB 2460 T 7.71E-40 
Chelydra_serpentina_COL1A1 2765 C 1.24E-39 
Chelydra_serpentina_RPL6 329 T 1.75E-39 
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Mapping Reference.Position Reference P value 
Chelydra_serpentina_HBE1 377 C 2.23E-39 
Chelydra_serpentina_RPS15A 376 C 3.80E-39 
Chelydra_serpentina_MDK 7448 C 5.99E-39 
Chelydra_serpentina_MDK 7910 A 9.05E-39 
Chelydra_serpentina_COL3A1 3892 T 1.09E-38 
Chelydra_serpentina_ATP5B 510 T 1.65E-38 
Chelydra_serpentina_COL6A2 2928 A 2.15E-38 
Chelydra_serpentina_PCNA 1061 T 4.98E-38 
Chelydra_serpentina_RPL39 407 A 5.67E-38 
Chelydra_serpentina_RPS23 309 G 2.70E-37 
Chelydra_serpentina_COX4I2 1014 T 2.77E-37 
Chelydra_serpentina_RPL23 487 A 3.02E-37 
Chelydra_serpentina_ACTG1(gamma1) 1744 C 1.68E-36 
Chelydra_serpentina_SPARC 336 G 4.63E-36 
Chelydra_serpentina_MDK 8251 G 8.64E-36 
Chelydra_serpentina_AIF1L 2681 G 9.50E-36 
Chelydra_serpentina_AIF1L 2028 T 1.32E-35 
Chelydra_serpentina_RPL13A 714 T 1.41E-35 
Chelydra_serpentina_P4HB 1907^1908 - 1.97E-35 
CD63_antigen_isoform_A 212 G 2.79E-35 
glutathione_S-transferase_A1_isoform_1 769 C 5.02E-35 
Chelydra_serpentina_EEF2 1124 C 1.76E-34 
Chelydra_serpentina_ovomucoid 100 C 2.95E-34 
Chelydra_serpentina_RPL28 278 T 3.24E-34 
Chelydra_serpentina_PDIA4 2210 A 3.88E-34 
Chelydra_serpentina_COL6A2 4276 G 1.15E-33 
Chelydra_serpentina_Mitochondrial_Genome 530..531 CA 1.81E-33 
Chelydra_serpentina_ovomucoid 101^102 - 3.31E-33 
Chelydra_serpentina_ALDH1A1 603 C 3.43E-33 
laminin_subunit_gamma-1_precursor 802 A 3.94E-33 
Chelydra_serpentina_PPIA 745 C 8.52E-33 
Chelydra_serpentina_ATP5G2 574 G 1.03E-32 
dolichyl-diphosphooligosaccharide--
protein_glycosyltransferase_48_kDa_subunit_precursor 
1441 C 1.16E-32 
Chelydra_serpentina_RPL34 884 A 1.33E-32 
Chelydra_serpentina_RPL36A 279 C 1.97E-32 
Chelydra_serpentina_RPS3 428 C 2.09E-32 
Chelydra_serpentina_FN1 6773 A 3.37E-32 
Chelydra_serpentina_EIF4G2 2798 G 3.63E-32 
Chelydra_serpentina_LY6E 572 A 3.68E-32 
NME1-NME2_protein 639 G 4.47E-32 
Chelydra_serpentina_MFGE8 947 A 1.42E-31 
Chelydra_serpentina_HBA1 276 G 1.51E-31 
Chelydra_serpentina_RPS5 255 T 1.77E-31 
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Mapping Reference.Position Reference P value 
Chelydra_serpentina_COL1A1 5506^5507 - 2.12E-31 
Chelydra_serpentina_FN1 8365 C 2.20E-31 
Chelydra_serpentina_MFAP2 441 G 2.49E-31 
pre-rRNA_processing_protein_FTSJ3_variant_1 172 G 3.01E-31 
Chelydra_serpentina_EEF2 2669 G 3.94E-31 
tubulin_beta_chain_isoform_c 1605 T 4.70E-31 
Chelydra_serpentina_Gonad_DE_2 307^308 - 1.33E-30 
Chelydra_serpentina_RPL32 604 A 3.05E-30 
Chelydra_serpentina_LY6E 519 A 3.15E-30 
Chelydra_serpentina_UBC2 348 G 4.04E-30 
Chelydra_serpentina_HSPE1 737 C 7.45E-30 
Chelydra_serpentina_RBM3 206 C 1.04E-29 
Chelydra_serpentina_NDUFB9 610 G 1.20E-29 
Chelydra_serpentina_DCN 2371 T 1.22E-29 
aspartate_aminotransferase,_mitochondrial_isoform_1_pre
cursor 
1490 G 1.41E-29 
Chelydra_serpentina_RPL18 242 C 1.56E-29 
Chelydra_serpentina_ATP5G3 343 T 1.69E-29 
Chelydra_serpentina_RPS6 568 C 1.94E-29 
Chelydra_serpentina_RPS5 387 C 2.22E-29 
Chelydra_serpentina_IMPDH2 2197 C 2.30E-29 
Chelydra_serpentina_HBE1 497 C 2.55E-29 
Chelydra_serpentina_NUCKS1 4510 A 4.25E-29 
Chelydra_serpentina_NPM1 199 C 4.64E-29 
Chelydra_serpentina_Similar_Walleye_epidermal_hyperpl
asia_virus_2 
539..540 AT 6.76E-29 
tubulin_beta_chain_isoform_c 467 G 8.12E-29 
PREDICTED:_collagen_alpha-1(II)_chain_isoform_X4 2057 A 1.39E-28 
Chelydra_serpentina_WSB1.2 3253 C 1.46E-28 
Chelydra_serpentina_COL1A1 5586^5587 - 2.59E-28 
Chelydra_serpentina_DDX5 2107 T 4.48E-28 
Chelydra_serpentina_MDK 7184 G 4.57E-28 
Chelydra_serpentina_SERBP1 2532 C 4.58E-28 
Chelydra_serpentina_RPL7A 894 C 5.51E-28 
Chelydra_serpentina_RPLP1 206 C 7.93E-28 
Chelydra_serpentina_KHDRBS1 903 A 1.09E-27 
Chelydra_serpentina_P4HB 1940 G 1.12E-27 
Chelydra_serpentina_HMGB3 1040 A 1.39E-27 
Chelydra_serpentina_RBM3 1929 C 1.65E-27 
Chelydra_serpentina_COL6A2 3101 C 1.74E-27 
Chelydra_serpentina_RPS26 244 C 1.82E-27 
dolichyl-diphosphooligosaccharide--
protein_glycosyltransferase_48_kDa_subunit_precursor 
1241 A 2.85E-27 
transmembrane_emp24_domain-
containing_protein_7_precursor 
608 A 6.75E-27 
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Mapping Reference.Position Reference P value 
Chelydra_serpentina_RPL13 1065 G 7.18E-27 
Chelydra_serpentina_ANGPTL4 1534 C 9.83E-27 
Chelydra_serpentina_GNB2L1 984 G 1.11E-26 
vimentin_variant_1 692 C 1.30E-26 
Chelydra_serpentina_EIF3F 836 A 1.66E-26 
Chelydra_serpentina_EEF2 2237 C 1.99E-26 
Chelydra_serpentina_WSB1.2 3243^3244 - 3.62E-26 
Chelydra_serpentina_FN1 7998 G 4.09E-26 
Chelydra_serpentina_uncharacterized 1004 A 9.11E-26 
Chelydra_serpentina_RPL30 656 A 1.20E-25 
Chelydra_serpentina_DCN 2361 C 2.93E-25 
Chelydra_serpentina_ANXA2 1610 C 3.02E-25 
Chelydra_serpentina_ID3 501^502 - 3.46E-25 
Chelydra_serpentina_ANP32B 1074 G 3.50E-25 
Chelydra_serpentina_UBC2 372 C 4.02E-25 
Chelydra_serpentina_RPS6 316 A 5.07E-25 
Chelydra_serpentina_actin_cytoplasmic_type_5 919 G 5.96E-25 
Chelydra_serpentina_EIF4G2 4087 G 7.16E-25 
Chelydra_serpentina_Mitochondrial_Genome 14943 T 7.54E-25 
Chelydra_serpentina_CTNNB1 3337^3338 - 8.17E-25 
Chelydra_serpentina_UBC1 766 T 1.03E-24 
phosphatidylethanolamine-binding_protein_1 1242 G 1.06E-24 
Chelydra_serpentina_PFN2 769 C 1.18E-24 
thioredoxin_domain-containing_protein_17_variant_1 440 C 1.28E-24 
Chelydra_serpentina_RPSA 729 C 1.31E-24 
Chelydra_serpentina_RPL39 123 C 1.56E-24 
Chelydra_serpentina_IMPDH2 1085 G 2.25E-24 
Chelydra_serpentina_RPL13A 418 A 2.45E-24 
Chelydra_serpentina_PCNA 472 T 3.36E-24 
Chelydra_serpentina_COL3A1 4780^4781 - 4.85E-24 
26S_proteasome_non-ATPase_regulatory_subunit_4 267 G 5.50E-24 
NADH-cytochrome_b5_reductase_3_isoform_1 2630 C 6.85E-24 
Chelydra_serpentina_KHDRBS1 1749 T 6.89E-24 
tubulin_beta_chain_isoform_c 854 C 8.38E-24 
Chelydra_serpentina_RPL38 115 C 9.09E-24 
Chelydra_serpentina_RPL34 1140 T 9.45E-24 
Chelydra_serpentina_RPS15A 277 A 1.18E-23 
Chelydra_serpentina_EEF2 1622 C 1.39E-23 
Chelydra_serpentina_EEF1A1 1893 A 1.60E-23 
26S_proteasome_non-ATPase_regulatory_subunit_4 351 G 2.12E-23 
Chelydra_serpentina_ribonuclease-like 968 C 2.26E-23 
Chelydra_serpentina_AP2M1 2090^2091 - 3.57E-23 
Chelydra_serpentina_COX4I2 348 C 4.70E-23 
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Chelydra_serpentina_uncharacterized 2864 C 5.41E-23 
tubulin_beta_chain_isoform_c 872 G 6.14E-23 
Chelydra_serpentina_S100A6 1316 A 6.24E-23 
transmembrane_emp24_domain-
containing_protein_4_isoform_1_precursor 
1423 G 6.62E-23 
Chelydra_serpentina_Similar_Walleye_epidermal_hyperpl
asia_virus_2 
1705 A 8.04E-23 
Chelydra_serpentina_RPL21 922 A 8.33E-23 
Chelydra_serpentina_MFGE8 2700 C 8.75E-23 
glycine_N-acyltransferase-like_protein_3 2602^2603 - 1.12E-22 
Chelydra_serpentina_WSB1.2 3382 C 1.17E-22 
thioredoxin_domain-containing_protein_9_variant_1 2445 A 1.74E-22 
Chelydra_serpentina_CPXM1 3469 G 1.86E-22 
Chelydra_serpentina_PBX1 6831 C 1.93E-22 
Chelydra_serpentina_MDK 7465 C 2.09E-22 
Chelydra_serpentina_HMGB3 1136 T 2.99E-22 
Chelydra_serpentina_RPL21 815 G 3.20E-22 
PREDICTED:_core_histone_macro-H2A.1_isoform_X5 1051 G 3.82E-22 
Chelydra_serpentina_SLC25A3 1108 G 4.48E-22 
Chelydra_serpentina_YBX1 1054 T 4.69E-22 
tropomyosin_alpha-3_chain_isoform_Tpm3.2cy 1364 A 4.94E-22 
Chelydra_serpentina_COL1A1 2822 A 6.28E-22 
Chelydra_serpentina_IMPDH2 425 C 6.51E-22 
Chelydra_serpentina_RPL22L1 348 C 6.81E-22 
Chelydra_serpentina_RPL3 141 G 7.18E-22 
Chelydra_serpentina_RPL7 356 G 7.35E-22 
Chelydra_serpentina_MDK 7571 C 7.39E-22 
Chelydra_serpentina_RBM3 1197..1198 TT 7.81E-22 
procollagen-lysine,2-oxoglutarate_5-
dioxygenase_3_precursor 
1534 G 8.14E-22 
Chelydra_serpentina_NYNRIN-like2 4007 G 9.55E-22 
Chelydra_serpentina_ANXA2 1594 C 1.12E-21 
Chelydra_serpentina_SDHB 570 G 1.18E-21 
dolichyl-diphosphooligosaccharide--
protein_glycosyltransferase_48_kDa_subunit_precursor 
1427 C 1.21E-21 
Chelydra_serpentina_Mitochondrial_Genome 4921 A 1.75E-21 
Chelydra_serpentina_PFN2 1634 C 2.15E-21 
tubulin_beta_chain_isoform_c 901 A 2.75E-21 
Chelydra_serpentina_DSTN 797 T 4.07E-21 
NADH-cytochrome_b5_reductase_3_isoform_1 1720 C 5.23E-21 
Chelydra_serpentina_CST3 578 A 5.79E-21 
Chelydra_serpentina_EIF4G2 1337 C 6.46E-21 
Chelydra_serpentina_H3F3B 765 T 7.22E-21 
Chelydra_serpentina_HNRNPK 2052 T 7.24E-21 
Chelydra_serpentina_uncharacterized 3624 C 8.95E-21 
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Chelydra_serpentina_MFGE8 2512 G 9.54E-21 
Chelydra_serpentina_COL1A1 4137 G 9.69E-21 
Chelydra_serpentina_Gallinacin10 146 G 9.74E-21 
Chelydra_serpentina_RPS18 330 C 1.13E-20 
phosphatidylethanolamine-binding_protein_1 1263 T 1.91E-20 
Chelydra_serpentina_SLC25A3 1854..1855 TA 1.94E-20 
Chelydra_serpentina_CD9 308 A 1.94E-20 
Chelydra_serpentina_ACTG1(gamma1) 1638 A 1.98E-20 
Chelydra_serpentina_CACHD1 5557 G 2.23E-20 
Chelydra_serpentina_SMOC2 2801 T 2.25E-20 
Chelydra_serpentina_ATP2B4 8521 T 2.25E-20 
Chelydra_serpentina_FN1 7756^7757 - 2.33E-20 
Chelydra_serpentina_RPL18 364 G 2.38E-20 
Chelydra_serpentina_RPL28 338 T 3.53E-20 
Chelydra_serpentina_GNB2L1 456 C 3.83E-20 
Chelydra_serpentina_RPS21 423 C 3.87E-20 
Chelydra_serpentina_SFRP1 3012 A 4.15E-20 
15_kDa_selenoprotein_isoform_1_precursor 825 T 4.17E-20 
Chelydra_serpentina_PPIA 658 A 4.53E-20 
Chelydra_serpentina_CD9 183 C 4.54E-20 
Chelydra_serpentina_RPL23A 193 C 5.42E-20 
Chelydra_serpentina_STMN 974 G 6.21E-20 
aspartate_aminotransferase,_mitochondrial_isoform_1_pre
cursor 
1206 A 6.57E-20 
Chelydra_serpentina_SLC25A3 353 T 7.28E-20 
T-complex_protein_1_subunit_theta_isoform_4 442 T 7.43E-20 
Chelydra_serpentina_ATP5B 1419 C 8.51E-20 
Chelydra_serpentina_EEF2 1649 C 8.84E-20 
Chelydra_serpentina_AIF1L 1356 T 1.06E-19 
Chelydra_serpentina_RPS20 62 C 1.26E-19 
Chelydra_serpentina_PTMA 625 G 1.32E-19 
Chelydra_serpentina_CCT5(&FAM173B) 3699 T 1.43E-19 
T-complex_protein_1_subunit_eta_isoform_a 2017 C 1.65E-19 
Chelydra_serpentina_HBB 326 C 1.98E-19 
Chelydra_serpentina_GNB2L1 279 C 1.99E-19 
Chelydra_serpentina_RPL32 351 G 2.02E-19 
Chelydra_serpentina_UBC1 119 C 2.21E-19 
Chelydra_serpentina_EEF1G 820 G 2.23E-19 
Chelydra_serpentina_RPL3 1150 G 2.29E-19 
Chelydra_serpentina_NUCKS1 5863 G 2.41E-19 
Chelydra_serpentina_AP2M1 2038 G 2.56E-19 
Chelydra_serpentina_EEF2 359 C 2.65E-19 
Chelydra_serpentina_NUCKS1 4253 C 2.72E-19 
Chelydra_serpentina_FSTL1 2075 G 2.72E-19 
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Mapping Reference.Position Reference P value 
cadherin-1_isoform_1_preproprotein 1468 G 4.15E-19 
Chelydra_serpentina_ORF 2308..2309 TC 4.63E-19 
Chelydra_serpentina_RBM3 3484 G 4.82E-19 
Chelydra_serpentina_actin_cytoplasmic_type_5 1378 C 4.98E-19 
Chelydra_serpentina_EPRS 2370 C 5.14E-19 
tropomyosin_alpha-3_chain_isoform_Tpm3.2cy 1186 C 5.24E-19 
cadherin-1_isoform_1_preproprotein 1326 C 5.41E-19 
Chelydra_serpentina_HSPE1 452 G 6.51E-19 
PREDICTED:_transmembrane_protein_87A_isoform_X1 1434 C 6.94E-19 
Chelydra_serpentina_RPL39 312 G 7.22E-19 
cadherin-1_isoform_1_preproprotein 1920 C 7.22E-19 
Chelydra_serpentina_MFGE8 1514 T 7.47E-19 
Chelydra_serpentina_actin_cytoplasmic_type_5 757 C 7.47E-19 
Chelydra_serpentina_MFAP2 2001 G 8.28E-19 
Chelydra_serpentina_EIF4G2 1115 A 8.46E-19 
Chelydra_serpentina_YWHAD 1285 T 9.36E-19 
Chelydra_serpentina_IMPDH2 1357 A 9.42E-19 
Chelydra_serpentina_TMSB4X 61 A 1.07E-18 
Chelydra_serpentina_FSTL1 2681 T 1.20E-18 
Chelydra_serpentina_RPS28 501..502 CC 1.21E-18 
Chelydra_serpentina_HMGB3 1868^1869 - 1.53E-18 
Chelydra_serpentina_MARCKSL1 1497^1498 - 1.55E-18 
glycine_N-acyltransferase-like_protein_3 2230 G 1.86E-18 
Chelydra_serpentina_COL6A2 3669 G 2.20E-18 
Chelydra_serpentina_actin_cytoplasmic_type_5 1039 T 2.39E-18 
Chelydra_serpentina_EEF1B2 553 G 3.38E-18 
Chelydra_serpentina_UBC2 504 T 3.47E-18 
39S_ribosomal_protein_L21,_mitochondrial_isoform_d 416 C 3.54E-18 
Chelydra_serpentina_PODXL 8201 G 3.61E-18 
Chelydra_serpentina_Nap1L1.1 1827 G 4.08E-18 
Chelydra_serpentina_HMGB3 1525^1526 - 4.61E-18 
Chelydra_serpentina_FSTL1 2997 G 5.32E-18 
Chelydra_serpentina_MFGE8 1446 G 5.61E-18 
Chelydra_serpentina_KHDRBS1 1264^1265 - 6.66E-18 
Chelydra_serpentina_RPL29 623 G 7.03E-18 
Chelydra_serpentina_RPLP2 533 G 7.32E-18 
Chelydra_serpentina_HSPE1 789 A 7.53E-18 
acetyl-CoA_acetyltransferase, mitochondrial_precursor 2109 C 8.63E-18 
Chelydra_serpentina_COL4A6 6930 A 1.29E-17 
Chelydra_serpentina_AIF1L 2177 T 1.53E-17 
Chelydra_serpentina_TUBB2A 1190 C 1.56E-17 
Chelydra_serpentina_ATP1A1 3464 A 1.57E-17 
Chelydra_serpentina_COL6A2 3640 T 1.74E-17 
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dolichyl-diphosphooligosaccharide--
protein_glycosyltransferase_48_kDa_subunit_precursor 
1268 A 1.76E-17 
Chelydra_serpentina_YBX1 1421 C 1.77E-17 
PREDICTED:_voltage-dependent_anion-
selective_channel_protein_1_isoform_X1 
642 C 2.00E-17 
CD59_glycoprotein_preproprotein 1486^1487 - 2.05E-17 
legumain_preproprotein 1866 T 2.06E-17 
Chelydra_serpentina_ANP32B 2060 A 2.23E-17 
Chelydra_serpentina_PPDPF 1090^1091 - 2.33E-17 
Chelydra_serpentina_KPNA2 1672 A 2.36E-17 
Chelydra_serpentina_Similar_Walleye_epidermal_hyperpl
asia_virus_2 
573 C 2.49E-17 
Chelydra_serpentina_ATP5B 435 C 2.64E-17 
Chelydra_serpentina_MFGE8 3360 G 2.95E-17 
EGF-containing_fibulin-
like_extracellular_matrix_protein_2_precursor 
1686..1687 GG 3.10E-17 
Chelydra_serpentina_RPL10A 329 C 3.65E-17 
cadherin-1_isoform_2_precursor 1062 C 4.23E-17 
NADH-cytochrome_b5_reductase_3_isoform_1 1646 G 4.45E-17 
Chelydra_serpentina_HMGB1 972 C 4.50E-17 
Chelydra_serpentina_SNRNP200 5534 G 4.63E-17 
Chelydra_serpentina_SF3B1 3645 T 4.73E-17 
Chelydra_serpentina_ARF1 3409 G 5.44E-17 
glycine_N-acyltransferase-like_protein_3 2440 C 5.70E-17 
Chelydra_serpentina_EEF2 82 G 5.96E-17 
PREDICTED:_voltage-dependent_anion-
selective_channel_protein_1_isoform_X1 
1758 G 6.19E-17 
60S_ribosomal_protein_L10_isoform_a 108 C 6.55E-17 
Chelydra_serpentina_RPL36L 168 G 6.58E-17 
Chelydra_serpentina_CST3 573^574 - 6.60E-17 
Chelydra_serpentina_MFAP2 1370 G 6.98E-17 
Chelydra_serpentina_EIF3F 1047 T 7.21E-17 
NME1-NME2_protein 689 A 7.23E-17 
Chelydra_serpentina_FSTL1 4195 T 7.68E-17 
enoyl-CoA_hydratase,_mitochondrial 763 G 7.93E-17 
Chelydra_serpentina_RPLP2 416 C 8.52E-17 
Chelydra_serpentina_ATP5G2 642 C 9.02E-17 
Chelydra_serpentina_AIF1L 1591 A 9.64E-17 
Chelydra_serpentina_UBC2 406 T 1.04E-16 
ubiquitin-conjugating_enzyme_E2_variant_1_isoform_d 1526 T 1.07E-16 
Chelydra_serpentina_WSB1.2 2830 T 1.08E-16 
Chelydra_serpentina_CTNNB1 3109^3110 - 1.11E-16 
Chelydra_serpentina_ID3 820 T 1.16E-16 
Chelydra_serpentina_PFN2 2159^2160 - 1.24E-16 
Chelydra_serpentina_HADHA 96 G 1.26E-16 
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dolichyl-diphosphooligosaccharide--
protein_glycosyltransferase_48_kDa_subunit_precursor 
261 G 1.30E-16 
Chelydra_serpentina_RPL36L 159 C 1.30E-16 
Chelydra_serpentina_ATP5G2 117 C 1.34E-16 
Chelydra_serpentina_ACTG1(gamma1) 2074 C 1.34E-16 
Chelydra_serpentina_RBM3 2704 C 1.57E-16 
NADH-cytochrome_b5_reductase_3_isoform_1 1643 T 1.59E-16 
myeloid-associated_differentiation_marker 1721 C 1.67E-16 
Chelydra_serpentina_ORF1 180 A 2.42E-16 
Chelydra_serpentina_CDH3? 159 T 2.46E-16 
Chelydra_serpentina_CD74 2189 C 2.47E-16 
ER_degradation-enhancing_alpha-mannosidase-
like_protein_3_isoform_1_precursor 
1004 A 2.54E-16 
Chelydra_serpentina_MMP2 2308 T 2.78E-16 
cadherin-1_isoform_1_preproprotein 1784 C 2.87E-16 
Chelydra_serpentina_KRT8 2527 C 3.00E-16 
Chelydra_serpentina_MFAP2 495 C 3.06E-16 
Chelydra_serpentina_ATP5F1 934 A 3.08E-16 
Chelydra_serpentina_ORF1 177 G 3.24E-16 
Chelydra_serpentina_ANP32B 1498 T 3.31E-16 
Chelydra_serpentina_DDB1 2811 T 3.41E-16 
Chelydra_serpentina_TPM1 1826 T 3.42E-16 
Chelydra_serpentina_RPS15A 301 T 3.65E-16 
Chelydra_serpentina_EIF3F 1071 G 3.80E-16 
Chelydra_serpentina_Retrovirus_protein_mapping 5309 T 4.40E-16 
Chelydra_serpentina_SPARC 1275 T 4.57E-16 
Chelydra_serpentina_CST3 390 C 4.62E-16 
Chelydra_serpentina_ATP2B4 8209 T 4.68E-16 
E3_ubiquitin-protein_ligase_RNF213_isoform_3 4711 G 4.71E-16 
tropomyosin_alpha-3_chain_isoform_Tpm3.2cy 1229^1230 - 4.91E-16 
Chelydra_serpentina_S100A6-like1 324 A 5.08E-16 
dolichyl-diphosphooligosaccharide--
protein_glycosyltransferase_subunit_1_precursor 
2532 A 5.12E-16 
Chelydra_serpentina_CNBP 824 C 5.41E-16 
interferon-induced_transmembrane_protein_5 1508 G 5.46E-16 
Chelydra_serpentina_CALR 1681 C 6.07E-16 
Chelydra_serpentina_uncharacterized 3666 A 6.59E-16 
Chelydra_serpentina_Hypothetical_protein_3 571 T 6.96E-16 
Chelydra_serpentina_CAPNS1 551 C 7.01E-16 
Chelydra_serpentina_TMEM176B-like 694 C 7.93E-16 
legumain_preproprotein 1930 T 8.30E-16 
Chelydra_serpentina_RPL39 96 C 8.33E-16 
Chelydra_serpentina_AAMDC 820 C 8.87E-16 
interferon-induced_transmembrane_protein_5 1062 G 9.00E-16 
myeloid-associated_differentiation_marker 1096 G 1.01E-15 
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Chelydra_serpentina_EEF1D 2216 T 1.03E-15 
Chelydra_serpentina_KRT8 2421 C 1.05E-15 
Chelydra_serpentina_KHDRBS1 1341^1342 - 1.19E-15 
Chelydra_serpentina_FXYD2 283 A 1.31E-15 
Chelydra_serpentina_COL3A1 1675 C 1.31E-15 
Chelydra_serpentina_Similar_Walleye_epidermal_hyperpl
asia_virus_2 
1692 G 1.56E-15 
Chelydra_serpentina_SFRP1 3526 G 1.60E-15 
Chelydra_serpentina_PDIA6 588 T 1.61E-15 
Chelydra_serpentina_ASRGL1 1533 C 1.81E-15 
Chelydra_serpentina_MFAP2 2172 G 1.90E-15 
leukotriene_C4_synthase_variant_1 1157 T 1.98E-15 
Chelydra_serpentina_IFI6 2214 G 2.20E-15 
Chelydra_serpentina_ANXA2 3173 T 2.23E-15 
PREDICTED:_uncharacterized_mitochondrial_protein_At
Mg00860-like 
277 G 2.32E-15 
Chelydra_serpentina_RPS3A 1762 C 2.43E-15 
cadherin-1_isoform_1_preproprotein 1548 C 2.44E-15 
Chelydra_serpentina_RPSA 312 C 2.45E-15 
tubulin_beta_chain_isoform_c 690 T 2.59E-15 
aspartate_aminotransferase,_mitochondrial_isoform_1_pre
cursor 
1244 A 2.96E-15 
Chelydra_serpentina_GLG1 5332^5333 - 3.19E-15 
Chelydra_serpentina_FN1 4635 A 3.48E-15 
Chelydra_serpentina_FSTL1 4069 G 3.72E-15 
NADH-cytochrome_b5_reductase_3_isoform_1 1239 C 3.79E-15 
glutathione_S-transferase_A5 1859 G 3.88E-15 
Chelydra_serpentina_DEGS1 623 G 4.01E-15 
Chelydra_serpentina_PSAP 4456 G 4.02E-15 
Chelydra_serpentina_ATP5C1 455 C 4.17E-15 
Chelydra_serpentina_PSMB4 895 C 4.49E-15 
Chelydra_serpentina_FN1 6569 C 4.80E-15 
Chelydra_serpentina_RPS5 294 A 4.92E-15 
Chelydra_serpentina_KRT18 996 T 5.36E-15 
Chelydra_serpentina_FSTL1 4071 C 5.62E-15 
Chelydra_serpentina_uncharacterized 346 C 5.65E-15 
growth_arrest-specific_protein_1_precursor 3381 G 5.69E-15 
Chelydra_serpentina_RPL8 392 T 5.93E-15 
Chelydra_serpentina_RPL38 56 C 5.96E-15 
Chelydra_serpentina_COL1A1 401 C 5.99E-15 
Chelydra_serpentina_Hypothetical_protein_3 576 G 6.13E-15 
Chelydra_serpentina_RPL3 955 C 6.63E-15 
Chelydra_serpentina_MMP23B 1289 T 6.85E-15 
Chelydra_serpentina_COL5A2 5971 C 7.07E-15 
Chelydra_serpentina_DDX39B 1964 G 7.22E-15 
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Chelydra_serpentina_UBE2C 285 C 7.29E-15 
Chelydra_serpentina_ID3 812 C 8.01E-15 
Chelydra_serpentina_PDIA4 2600 G 8.09E-15 
Chelydra_serpentina_SERBP1 4389 A 8.93E-15 
Chelydra_serpentina_GNB2L1 579 G 8.94E-15 
Chelydra_serpentina_ANP32B 1370 C 9.16E-15 
Chelydra_serpentina_OPRG 3145 G 1.00E-14 
Chelydra_serpentina_DCN 675 C 1.08E-14 
Chelydra_serpentina_GLG1 4405 C 1.09E-14 
Chelydra_serpentina_COL3A1 4326 A 1.21E-14 
Chelydra_serpentina_Similar_Walleye_epidermal_hyperpl
asia_virus_2 
1399 G 1.24E-14 
Chelydra_serpentina_JARID2 3347 A 1.28E-14 
Chelydra_serpentina_PPDPF 1221 G 1.28E-14 
Chelydra_serpentina_ATP1A1 794 T 1.47E-14 
NADH-cytochrome_b5_reductase_3_isoform_1 2423 T 1.47E-14 
Chelydra_serpentina_CTNNB1 2086 T 1.48E-14 
Chelydra_serpentina_Similar_Walleye_epidermal_hyperpl
asia_virus_2 
1403 C 1.64E-14 
Chelydra_serpentina_PRRC2B.2 6883 G 1.66E-14 
PREDICTED:_heterogeneous_nuclear_ribonucleoprotein_
H_isoform_X5 
56^57 - 1.73E-14 
Chelydra_serpentina_HMGB3 1056 T 1.78E-14 
Chelydra_serpentina_Mitochondrial_Genome 9440^9441 - 1.82E-14 
phosphatidylethanolamine-binding_protein_1 283 A 1.90E-14 
Chelydra_serpentina_PFN2 2006 A 2.15E-14 
Chelydra_serpentina_RPS3A 1254 G 2.36E-14 
Chelydra_serpentina_uncharacterized 2834 C 2.61E-14 
Chelydra_serpentina_PPIA 455 C 2.68E-14 
Chelydra_serpentina_STMN 1336^1337 - 2.70E-14 
Chelydra_serpentina_FSTL1 1915 C 2.81E-14 
Chelydra_serpentina_COL5A2 5481 A 2.88E-14 
EGF-containing_fibulin-
like_extracellular_matrix_protein_2_precursor 
1780 A 2.93E-14 
Chelydra_serpentina_RPL19 452 T 2.93E-14 
Chelydra_serpentina_uncharacterized 340 C 3.01E-14 
PREDICTED:_tensin-3_isoform_X6 1014 G 3.08E-14 
Chelydra_serpentina_TUBA1C-like 947 C 3.20E-14 
Chelydra_serpentina_AIF1L 1247 G 3.28E-14 
Chelydra_serpentina_RPS9 405 T 3.29E-14 
Chelydra_serpentina_RPS6 175 C 3.31E-14 
Chelydra_serpentina_EPRS 1732 A 3.32E-14 
Chelydra_serpentina_FSTL1 2180 G 3.42E-14 
Chelydra_serpentina_Nap1L1.1 1564 C 3.53E-14 
Chelydra_serpentina_GLYATL3 449 C 3.53E-14 
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Chelydra_serpentina_STAU1 2930 G 3.55E-14 
Chelydra_serpentina_HNRNPK 2675 G 3.63E-14 
DNA_ligase_1_isoform_5 1172 A 3.68E-14 
Chelydra_serpentina_SPARC 1868 T 3.70E-14 
Chelydra_serpentina_COL1A1 1076 C 3.74E-14 
Chelydra_serpentina_RPS28 258 C 3.86E-14 
Chelydra_serpentina_CALR 1947 A 4.07E-14 
Chelydra_serpentina_GAPDH&TTC14 1498 T 4.07E-14 




1848 G 4.18E-14 
Chelydra_serpentina_SFRP1 2872 G 4.21E-14 
Chelydra_serpentina_PAICS 1232 C 4.36E-14 
serine/threonine-
protein_kinase_PINK1,_mitochondrial_precursor 
1833 G 4.51E-14 
coiled-coil_domain-containing_protein_50_short_isoform 6096 A 4.54E-14 
Chelydra_serpentina_AIF1L 3205^3206 - 4.71E-14 
NADH-cytochrome_b5_reductase_3_isoform_1 1823..1824 TC 5.19E-14 
Chelydra_serpentina_CCNB1 1433 A 5.81E-14 
Chelydra_serpentina_MARCKSL1 882 C 5.88E-14 
Chelydra_serpentina_RPL13A 367 C 6.07E-14 
aspartate_aminotransferase,_mitochondrial_isoform_1_pre
cursor 
499 A 6.24E-14 
heat_shock_70_kDa_protein_4_variant_1 2866 G 7.05E-14 
Chelydra_serpentina_RPL31 459..460 TA 7.63E-14 
aspartate_aminotransferase,_mitochondrial_isoform_1_pre
cursor 
1803 C 7.86E-14 
Chelydra_serpentina_AMHR2 3544 G 8.01E-14 
hemoglobin_subunit_alpha 111 T 8.12E-14 
Chelydra_serpentina_COL1A1 3848 T 8.25E-14 
Chelydra_serpentina_SERBP1 2436 A 8.41E-14 
Chelydra_serpentina_TUBA1C-like 1121 G 8.49E-14 
Chelydra_serpentina_ANP32B 1433 G 8.61E-14 
T-complex_protein_1_subunit_theta_isoform_4 97 C 9.05E-14 
PREDICTED:_voltage-dependent_anion-
selective_channel_protein_1_isoform_X1 
887 A 9.06E-14 
Chelydra_serpentina_FSTL1 2543 G 9.56E-14 
Chelydra_serpentina_CPXM1 2839 G 9.67E-14 
Chelydra_serpentina_FSTL1 2187 T 1.02E-13 
Chelydra_serpentina_ANGPTL4 2384 G 1.03E-13 
heat_shock_70_kDa_protein_4_variant_1 2545 C 1.08E-13 
complement_component_1_Q_subcomponent-
binding_protein,_mitochondrial_precursor 
439 C 1.11E-13 
Chelydra_serpentina_SMOC2 2420 T 1.14E-13 
Chelydra_serpentina_CD74 2202 C 1.25E-13 
 62 
 
Mapping Reference.Position Reference P value 
Chelydra_serpentina_COL3A1 3886 C 1.27E-13 
vesicular_integral-membrane_protein_VIP36_precursor 724 C 1.44E-13 
E3_ubiquitin-protein_ligase_RNF213_isoform_3 4883 A 1.49E-13 
legumain_preproprotein 500 T 1.49E-13 
PREDICTED:_intracellular_hyaluronan-
binding_protein_4_isoform_X2 
706 A 1.51E-13 
Chelydra_serpentina_CIRBP 1147 G 1.62E-13 
Chelydra_serpentina_CALR 1027 C 1.63E-13 
Chelydra_serpentina_AIF1L 1540 A 1.64E-13 
Chelydra_serpentina_RPL29 883 G 1.71E-13 
Chelydra_serpentina_MDH2 808 G 1.80E-13 
Chelydra_serpentina_HMG14A-like 1347 C 1.86E-13 
tubulin_beta-4B_chain 1788 G 1.89E-13 
Chelydra_serpentina_KRT8 2144 G 1.92E-13 
Chelydra_serpentina_NUCKS1 2716 A 1.93E-13 
Chelydra_serpentina_GLG1 5720 G 1.95E-13 
Chelydra_serpentina_CLU 419 G 1.97E-13 
PREDICTED:_collagen_alpha-1(II)_chain_isoform_X4 428 C 1.99E-13 
Chelydra_serpentina_RPS9 58^59 - 2.03E-13 
Chelydra_serpentina_RPS9 366 G 2.29E-13 
Chelydra_serpentina_FXYD2 300 G 2.32E-13 
tubulin_beta-4B_chain 807 G 2.32E-13 
Chelydra_serpentina_Similar_Walleye_epidermal_hyperpl
asia_virus_2 
1527 A 2.37E-13 
Chelydra_serpentina_Similar_Walleye_epidermal_hyperpl
asia_virus_2 
1431 C 2.43E-13 
Chelydra_serpentina_CALR 2169 C 2.54E-13 
Chelydra_serpentina_IFI6 1773 A 2.54E-13 
dolichyl-diphosphooligosaccharide--
protein_glycosyltransferase_subunit_1_precursor 
2508 T 2.59E-13 
Chelydra_serpentina_FAM172A-like 661 A 2.63E-13 
Chelydra_serpentina_COL6A2 3740^3741 - 2.97E-13 
cadherin-1_isoform_1_preproprotein 1416 A 3.04E-13 
CD59_glycoprotein_preproprotein 1798 G 3.21E-13 
Chelydra_serpentina_FSTL1 2663 C 3.27E-13 
Chelydra_serpentina_PRRC2B.2 7360 A 3.37E-13 
Chelydra_serpentina_AAMDC 1261 A 3.55E-13 
Chelydra_serpentina_actin_cytoplasmic_type_5 1406 G 3.66E-13 
Chelydra_serpentina_ERH 305 G 3.74E-13 
Chelydra_serpentina_uncharacterized 1054^1055 - 3.86E-13 
Chelydra_serpentina_RPL34 1244..1245 TT 3.96E-13 
Chelydra_serpentina_PCBP2 292 C 4.01E-13 
Chelydra_serpentina_Retrovirus_protein_mapping 4633 T 4.14E-13 
Chelydra_serpentina_EEF1D 2282 G 4.21E-13 
Chelydra_serpentina_EEF1A2.1 568 G 4.22E-13 
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Chelydra_serpentina_CRIP2 483 G 4.53E-13 
Chelydra_serpentina_ATP1A1 1526 C 4.56E-13 
interferon-induced_transmembrane_protein_5 491 C 4.84E-13 
Chelydra_serpentina_KRT18 765 G 4.84E-13 
Chelydra_serpentina_MYL2 462 C 5.18E-13 
Chelydra_serpentina_RPL10A 153 C 5.25E-13 
Chelydra_serpentina_RPL36L 336 C 5.29E-13 
Chelydra_serpentina_EEF1A1 4930 G 5.32E-13 
septin-2_isoform_a 377 C 5.42E-13 
Chelydra_serpentina_COL1A1 5291 T 5.58E-13 
Chelydra_serpentina_actin_cytoplasmic_type_5 694 C 5.84E-13 
Chelydra_serpentina_ARF1 3480 A 5.86E-13 
PREDICTED:_serpin_H1_isoform_X1 3039 G 5.89E-13 
Chelydra_serpentina_UBE2C 291 C 5.94E-13 
Chelydra_serpentina_FBN2 9588 C 5.98E-13 
Chelydra_serpentina_PERP 2096 C 6.18E-13 
Chelydra_serpentina_MDH2 523 G 6.49E-13 
Chelydra_serpentina_FXYD2 400 A 6.58E-13 
Chelydra_serpentina_HSP90AB1 941 C 7.06E-13 
phosphatidylethanolamine-binding_protein_1 1154..1155 TG 7.18E-13 
Chelydra_serpentina_ARPC4 780 A 7.28E-13 
Chelydra_serpentina_ANP32B 1119 A 7.36E-13 
Chelydra_serpentina_PSAP 4806 A 7.39E-13 
Chelydra_serpentina_RPL19 191 C 7.44E-13 
Chelydra_serpentina_COX6A1 456 A 7.48E-13 
PREDICTED:_brevican_core_protein_isoform_X2 836 T 7.57E-13 
Chelydra_serpentina_CAMP 3495 C 7.82E-13 
ruvB-like_1_isoform_1 1441 T 7.92E-13 
homocysteine-responsive_endoplasmic_reticulum-
resident_ubiquitin-like_domain_member_2_protein 
1088 C 8.64E-13 
Chelydra_serpentina_uncharacterized 4174 C 9.25E-13 
Chelydra_serpentina_RRM1 551 T 9.36E-13 
Chelydra_serpentina_PDIA4 2328 A 9.45E-13 
Chelydra_serpentina_SFRP1 2299 C 9.94E-13 
Chelydra_serpentina_ANGPTL4 1377 G 1.08E-12 
Chelydra_serpentina_DCN 648 C 1.14E-12 
Chelydra_serpentina_FXYD2 392^393 - 1.14E-12 
PREDICTED:_HRAS-like_suppressor_3_isoform_X2 165 G 1.15E-12 
CD63_antigen_isoform_A 377 A 1.16E-12 
Chelydra_serpentina_CPXM1 2302 G 1.23E-12 
Chelydra_serpentina_COL1A2 3319 C 1.24E-12 
Chelydra_serpentina_AAMDC 845 A 1.40E-12 
Chelydra_serpentina_PRKAR1A 344 C 1.40E-12 
Chelydra_serpentina_FSTL1 3503 C 1.41E-12 
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NADH-cytochrome_b5_reductase_3_isoform_1 1978 C 1.44E-12 
myeloid-associated_differentiation_marker 1075 T 1.49E-12 
Chelydra_serpentina_RPL8 521 C 1.52E-12 
electron_transfer_flavoprotein_subunit_alpha,_mitochondr
ial_isoform_a 
322 C 1.54E-12 
Chelydra_serpentina_ATP5G1 570 C 1.55E-12 
Chelydra_serpentina_MFGE8 3649 G 1.56E-12 
Chelydra_serpentina_Nap1L1.1 880 G 1.60E-12 
Chelydra_serpentina_HADHA 239 C 1.61E-12 
Chelydra_serpentina_RPS3 960^961 - 1.62E-12 
Chelydra_serpentina_RPL38 41 C 1.66E-12 
Chelydra_serpentina_FXYD2 242 G 1.69E-12 
Chelydra_serpentina_RPS18 699 G 1.74E-12 
Chelydra_serpentina_ARPC4 924 G 1.78E-12 
Chelydra_serpentina_AAMDC 1304 G 1.84E-12 
Chelydra_serpentina_SFRP1 2654 C 1.85E-12 
Chelydra_serpentina_IQCG(&RPL35A) 651 A 1.87E-12 
Chelydra_serpentina_ATP5A1 1067 T 1.94E-12 
Chelydra_serpentina_AIF1L 1243^1244 - 1.96E-12 
Chelydra_serpentina_IFI6 2194 A 2.04E-12 
Chelydra_serpentina_LRRN4 3267 A 2.07E-12 
Chelydra_serpentina_FDXR 2747 T 2.07E-12 
Chelydra_serpentina_DDX39A_like 1147 C 2.16E-12 
Chelydra_serpentina_MDH2 508 T 2.29E-12 
Chelydra_serpentina_SFRP1 3953 G 2.32E-12 
Chelydra_serpentina_SMCR8 6662 T 2.33E-12 
Chelydra_serpentina_CALR 1812 C 2.41E-12 
Chelydra_serpentina_VCP 1607 G 2.54E-12 
Chelydra_serpentina_Similar_female_expressed_transcript
_1_W-linked(Gallus) 
858 C 2.60E-12 
heat_shock_70_kDa_protein_4_variant_1 1998 C 2.75E-12 
Chelydra_serpentina_ATP2B4 5698 G 2.83E-12 
Chelydra_serpentina_PHB2 904 G 2.99E-12 
Chelydra_serpentina_RPS28 143 C 3.02E-12 
Chelydra_serpentina_AIF1L 2047 C 3.12E-12 
Chelydra_serpentina_MDH2 997 G 3.16E-12 
Chelydra_serpentina_PRKAR1A 1688 A 3.27E-12 
Chelydra_serpentina_COL6A2 3988 G 3.29E-12 
Chelydra_serpentina_SLC25A3 2002 G 3.34E-12 
PREDICTED:_serpin_H1_isoform_X1 2862 C 3.35E-12 
E3_ubiquitin-protein_ligase_RNF213_isoform_3 4584 A 3.40E-12 
Chelydra_serpentina_APOBEC1.2 187 T 3.41E-12 
Chelydra_serpentina_ATP5B 583 G 3.43E-12 
Chelydra_serpentina_COL18A1 753 G 3.43E-12 
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trafficking_protein_particle_complex_subunit_4_isoform_1 848 A 3.51E-12 
Chelydra_serpentina_OSTC 323 G 3.62E-12 
ATP-dependent_RNA_helicase_DDX19A_isoform_5 404 C 3.67E-12 
Chelydra_serpentina_TFG 788 C 3.79E-12 
phosphoglycerate_kinase_1 739 G 3.84E-12 
Chelydra_serpentina_COL1A1 1499 T 3.86E-12 
PREDICTED:_collagen_alpha-1(II)_chain_isoform_X4 756 C 4.03E-12 
Chelydra_serpentina_GNB2L1 97 C 4.11E-12 
Chelydra_serpentina_ATP5D 351 C 4.21E-12 
Chelydra_serpentina_PRRC2B.2 7711 T 4.44E-12 
Chelydra_serpentina_ATP5B 1542 C 4.65E-12 
serine/threonine-
protein_kinase_PINK1,_mitochondrial_precursor 
1837^1838 - 4.70E-12 
Chelydra_serpentina_GPM6B 3172..3173 AG 4.88E-12 
Chelydra_serpentina_CLU 1154 C 5.00E-12 
kelch-like_protein_26 5061 G 5.12E-12 
legumain_preproprotein 1553 G 5.22E-12 
Chelydra_serpentina_CHCHD2 1849 C 5.31E-12 
Chelydra_serpentina_AMHR2 1135 C 5.37E-12 
Chelydra_serpentina_Mitochondrial_Genome 9440 T 5.40E-12 
Chelydra_serpentina_Nap1L1.1 406 G 5.47E-12 
Chelydra_serpentina_NYNRIN-like_hypothetical_protein 4658 A 5.71E-12 
Chelydra_serpentina_FSTL1 3617 T 5.72E-12 
Chelydra_serpentina_TUBA1C-like 950 G 5.74E-12 
Chelydra_serpentina_COL6A2 3044 C 5.78E-12 
Chelydra_serpentina_GNB1 1682..1683 TT 5.89E-12 
Chelydra_serpentina_COL1A1 1724 C 6.40E-12 
dnaJ_homolog_subfamily_B_member_11_precursor 692 G 6.64E-12 
Chelydra_serpentina_COL5A2 5775 T 6.65E-12 
succinyl-CoA_ligase_[ADP/GDP-
forming]_subunit_alpha,_mitochondrial_precursor 
1537 A 6.66E-12 
Chelydra_serpentina_PYGL 1324 A 6.69E-12 
PREDICTED:_collagen_alpha-1(II)_chain_isoform_X4 968 G 7.23E-12 
Chelydra_serpentina_UBC2 426 T 7.68E-12 
Chelydra_serpentina_ATP5F1 487 A 7.87E-12 
dolichyl-diphosphooligosaccharide--
protein_glycosyltransferase_48_kDa_subunit_precursor 
608 A 8.32E-12 
Chelydra_serpentina_RPS9 57 G 8.90E-12 
Chelydra_serpentina_FN1 5612 C 9.63E-12 
Chelydra_serpentina_FN1 3323 G 1.01E-11 
Chelydra_serpentina_EIF4A1 823 G 1.04E-11 
Chelydra_serpentina_SLC25A3 1887 C 1.06E-11 
WW_domain-binding_protein_1 1881 C 1.06E-11 
Chelydra_serpentina_ATP2B4 7771 C 1.12E-11 
Chelydra_serpentina_COL4A6 6088 T 1.14E-11 
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thioredoxin_domain-containing_protein_9_variant_1 2388 C 1.18E-11 
heat_shock_70_kDa_protein_4_variant_1 3416^3417 - 1.18E-11 
Chelydra_serpentina_PDIA4 444 T 1.19E-11 
Chelydra_serpentina_PODXL 8436 T 1.21E-11 
Chelydra_serpentina_GLYATL3.2 561 A 1.28E-11 
Chelydra_serpentina_HMGB1 1338 G 1.43E-11 
Chelydra_serpentina_UQCRFS1 780 T 1.43E-11 
Chelydra_serpentina_COL4A5 5045 T 1.47E-11 
neuronal_pentraxin-2_precursor 1342 C 1.49E-11 
dolichyl-diphosphooligosaccharide--
protein_glycosyltransferase_subunit_1_precursor 
390 A 1.49E-11 
Chelydra_serpentina_SRSF2 2479 A 1.53E-11 
protein_syndesmos_isoform_1 1332 T 1.70E-11 
Chelydra_serpentina_DDX5 2047 C 1.75E-11 
Chelydra_serpentina_AIF1L 2687 G 1.77E-11 
Chelydra_serpentina_PSMB4 896 G 1.83E-11 
Chelydra_serpentina_PLAT 1134 G 1.85E-11 
Chelydra_serpentina_Mitochondrial_Genome 4916 A 1.87E-11 
Chelydra_serpentina_CALM1 697 T 1.87E-11 
PREDICTED:_collagen_alpha-1(II)_chain_isoform_X4 1018 C 1.89E-11 
Chelydra_serpentina_HMGN2 784 T 1.96E-11 
Chelydra_serpentina_NUCKS1 2364 G 2.07E-11 
PREDICTED:_neurogenic_locus_notch_homolog_protein_
2_isoform_X3 
6753 C 2.08E-11 
Chelydra_serpentina_RPS3 473 C 2.11E-11 
Chelydra_serpentina_NUCKS1 2887 A 2.14E-11 
laminin_subunit_gamma-1_precursor 993 G 2.16E-11 
hyaluronan_and_proteoglycan_link_protein_3_isoform_2_
precursor 
2061^2062 - 2.20E-11 




1076 C 2.38E-11 
serine_hydroxymethyltransferase,_mitochondrial_isoform_
1_precursor 
417 C 2.38E-11 
Chelydra_serpentina_FOXL2-like 2249 A 2.39E-11 
PREDICTED:_voltage-dependent_anion-
selective_channel_protein_1_isoform_X1 
1389 G 2.45E-11 
Chelydra_serpentina_AAMDC 1126 A 2.62E-11 
prolyl_3-hydroxylase_3_precursor 2058 G 2.77E-11 
PREDICTED:_probable_cysteine--
tRNA_ligase,_mitochondrial_isoform_X2 
1493 A 2.79E-11 
26S_protease_regulatory_subunit_6B_isoform_1 1293 T 2.92E-11 
Chelydra_serpentina_SERBP1 3893 C 3.00E-11 
Chelydra_serpentina_MFGE8 4484 C 3.00E-11 
Chelydra_serpentina_src_substrate_protein_p85-like 2963 C 3.09E-11 
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Chelydra_serpentina_CRIP2 636 C 3.16E-11 
Chelydra_serpentina_MMP9 1100 G 3.16E-11 
Chelydra_serpentina_NDUFB9 426 A 3.16E-11 
Chelydra_serpentina_PSMA7 982 C 3.17E-11 
Chelydra_serpentina_EEF1A1 4656 C 3.18E-11 
Chelydra_serpentina_SMOC2 3052 C 3.20E-11 
tubulin_beta_chain_isoform_e 1850 C 3.23E-11 
Chelydra_serpentina_TUBA1A 855 C 3.29E-11 
Chelydra_serpentina_GLYATL3.2 644 T 3.30E-11 
Chelydra_serpentina_CARHSP1 1654 C 3.36E-11 
Chelydra_serpentina_BTF3 819 T 3.40E-11 
E3_ubiquitin-protein_ligase_RNF213_isoform_3 5147 C 3.41E-11 
Chelydra_serpentina_SMCR8 6673 G 3.41E-11 
Chelydra_serpentina_FBN2 8743 C 3.49E-11 
disintegrin_and_metalloproteinase_domain-
containing_protein_17_preproprotein 
972 T 3.50E-11 
phosphatidylethanolamine-binding_protein_1 843 C 3.53E-11 
induced_myeloid_leukemia_cell_differentiation_protein_M
cl-1_isoform_1 
3868 C 3.62E-11 
Chelydra_serpentina_RBBP4 1324 T 3.68E-11 
induced_myeloid_leukemia_cell_differentiation_protein_M
cl-1_isoform_3 
153 T 3.82E-11 
thymopoietin_isoform_gamma 1692 C 3.83E-11 
ATPase_inhibitor,_mitochondrial_isoform_1_precursor 419 G 3.85E-11 
Chelydra_serpentina_BAMBI 996 C 3.88E-11 
Chelydra_serpentina_NCL 1534 C 3.88E-11 
Chelydra_serpentina_ARNTL2 3607 A 3.88E-11 
tropomyosin_alpha-3_chain_isoform_Tpm3.2cy 617 T 3.94E-11 
Chelydra_serpentina_CLIC4 4398 A 3.99E-11 
Chelydra_serpentina_SRSF5 53 T 4.10E-11 
Chelydra_serpentina_TUBA4A? 1090 G 4.13E-11 
Chelydra_serpentina_H3F3C 1073 G 4.22E-11 
amyloid-like_protein_2_isoform_2_precursor 2955 G 4.23E-11 
Chelydra_serpentina_DDX5 1115 C 4.24E-11 
PREDICTED:_collagen_alpha-1(II)_chain_isoform_X4 832 T 4.28E-11 
Chelydra_serpentina_TUBA1C-like-like 157 A 4.34E-11 
Chelydra_serpentina_RPL19 263 C 4.36E-11 
Chelydra_serpentina_FREM2 10088 A 4.36E-11 
Chelydra_serpentina_PSAP 4042 C 4.54E-11 
Chelydra_serpentina_RPL39 86 C 4.96E-11 
hsp90_co-chaperone_Cdc37_variant_1 656 A 4.97E-11 
PREDICTED:_HRAS-like_suppressor_3_isoform_X2 226 A 5.00E-11 
Chelydra_serpentina_COX6A1 377 C 5.09E-11 
aspartate_aminotransferase,_mitochondrial_isoform_1_pre
cursor 
930 T 5.11E-11 
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neuronal_pentraxin-2_precursor 762 C 5.26E-11 
neuronal_pentraxin-2_precursor 280 C 5.30E-11 
Chelydra_serpentina_MFGE8 1913 C 5.34E-11 
Chelydra_serpentina_NDRG2-like 2433 A 5.41E-11 
nucleolar_protein_7_variant_1 349..350 TA 5.44E-11 
E3_ubiquitin-protein_ligase_RNF213_isoform_3 4615 C 5.64E-11 
neuronal_pentraxin-2_precursor 752 C 5.71E-11 
Chelydra_serpentina_P4HB 1893 C 5.86E-11 
Chelydra_serpentina_RBM3 2216 C 5.97E-11 
lysyl_oxidase_homolog_2_precursor 1066 C 6.07E-11 
Chelydra_serpentina_ATP5G1 214 G 6.32E-11 
Chelydra_serpentina_RRM2 1461 C 6.60E-11 
Chelydra_serpentina_OLFML3 2026 T 6.80E-11 
Chelydra_serpentina_AP2M1 1907 C 6.88E-11 
Chelydra_serpentina_ATP5F1 1047 T 6.90E-11 
Chelydra_serpentina_GLG1 3653 C 7.10E-11 
aspartate_aminotransferase,_mitochondrial_isoform_1_pre
cursor 
1726 C 7.95E-11 
Chelydra_serpentina_MARCKSL1 950 T 8.05E-11 
Chelydra_serpentina_NDRG2-like 2431..2432 AC 8.19E-11 
Chelydra_serpentina_APOA1BP 342 G 8.54E-11 
PREDICTED:_neurogenic_locus_notch_homolog_protein_
2_isoform_X3 
8207 C 8.86E-11 
biglycan_preproprotein 798 A 9.07E-11 
Chelydra_serpentina_CIRBP 2843 T 9.25E-11 
transmembrane_emp24_domain-
containing_protein_7_precursor 
358 T 9.66E-11 
Chelydra_serpentina_CCT4 251 T 9.72E-11 
Chelydra_serpentina_LRRN4 2954 G 1.00E-10 
Chelydra_serpentina_PCSK6 3792 G 1.02E-10 
Chelydra_serpentina_RPS3A 1476 T 1.02E-10 
dystroglycan_preproprotein 1784 C 1.02E-10 
Chelydra_serpentina_PPIA 100 C 1.05E-10 
PREDICTED:_laminin_subunit_beta-1_isoform_X1 2959 G 1.10E-10 
Chelydra_serpentina_COL5A2 5282 C 1.15E-10 
neuronal_pentraxin-2_precursor 763 G 1.18E-10 
Chelydra_serpentina_CD55(complement_decay_accelerati
ng_factor) 
125 G 1.21E-10 
Chelydra_serpentina_H3F3C 453 C 1.22E-10 
Chelydra_serpentina_ID2 642 T 1.23E-10 
peptidyl-prolyl_cis-trans_isomerase_FKBP3_variant_1 598 C 1.23E-10 
Chelydra_serpentina_COL6A2 3633 G 1.25E-10 
Chelydra_serpentina_VCP 734 T 1.28E-10 
Chelydra_serpentina_CALM3 1265 G 1.29E-10 
Chelydra_serpentina_BBOX1 2077 G 1.32E-10 
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Chelydra_serpentina_EEF1B2 537 C 1.33E-10 
Chelydra_serpentina_COMMD2 497 A 1.40E-10 
Chelydra_serpentina_COL5A2 5724 A 1.42E-10 
Chelydra_serpentina_KRT8 2080 C 1.42E-10 
Chelydra_serpentina_SFRP1 3398 C 1.43E-10 
Chelydra_serpentina_OLFML3 1968 G 1.44E-10 
Chelydra_serpentina_CDON 5605 G 1.49E-10 
transmembrane_emp24_domain-
containing_protein_7_precursor 
1805 T 1.53E-10 
transcriptional_protein_SWT1 5652 G 1.59E-10 
Chelydra_serpentina_LRRN4 2516 T 1.60E-10 
Chelydra_serpentina_UQCRH 460 G 1.62E-10 
tubulin_beta_chain_isoform_e 1925 C 1.65E-10 
Chelydra_serpentina_UBA52 112 A 1.68E-10 
Chelydra_serpentina_COL5A2 5576 T 1.68E-10 
transmembrane_emp24_domain-
containing_protein_9_precursor 
207 A 1.75E-10 
Chelydra_serpentina_PTBP1 3129 A 1.77E-10 
Chelydra_serpentina_CALR 2029^2030 - 1.77E-10 
CD99_antigen_isoform_f_precursor 1384 G 1.83E-10 
Chelydra_serpentina_MAP3K1 5454 A 1.85E-10 
Chelydra_serpentina_FSTL1 4598 A 1.85E-10 
Chelydra_serpentina_COL4A5 5202 T 1.85E-10 
Chelydra_serpentina_RRM1 1022 C 1.86E-10 
Chelydra_serpentina_OSTC 436 C 1.91E-10 
transketolase_isoform_1 1748 C 1.95E-10 
Chelydra_serpentina_TPT1 2803 A 1.96E-10 
Chelydra_serpentina_FASN 8131..8132 AC 1.96E-10 
Chelydra_serpentina_LAMB2 4097 C 1.99E-10 
hydroxysteroid_dehydrogenase-like_protein_2_isoform_1 1902 C 1.99E-10 
Chelydra_serpentina_FSTL1 3995 G 2.00E-10 
Chelydra_serpentina_GNB2L1 369 T 2.01E-10 
Chelydra_serpentina_RPL29 1100 T 2.01E-10 
Chelydra_serpentina_KRT8 1847^1848 - 2.12E-10 
Chelydra_serpentina_ASRGL1 1583 C 2.17E-10 
succinyl-CoA_ligase_[ADP/GDP-
forming]_subunit_alpha,_mitochondrial_precursor 
804 G 2.17E-10 
Chelydra_serpentina_RBM3 410 C 2.19E-10 
Chelydra_serpentina_CLEC2D.1 2995 C 2.19E-10 
Chelydra_serpentina_CD74 1181 T 2.23E-10 
Chelydra_serpentina_SERBP1 2127 A 2.35E-10 
Chelydra_serpentina_IDH1 1304 T 2.43E-10 
Chelydra_serpentina_SFRP1 3402 C 2.54E-10 
Chelydra_serpentina_ARNTL2 4347 T 2.56E-10 
Chelydra_serpentina_ANXA2 1625 T 2.57E-10 
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Chelydra_serpentina_MARCKSL1 866 G 2.57E-10 
serine/threonine-
protein_phosphatase_2A_catalytic_subunit_alpha_isoform 
1118 A 2.64E-10 
Chelydra_serpentina_PSAP 4385 G 2.65E-10 
uncharacterized_protein_C19orf43 472 C 2.67E-10 
Chelydra_serpentina_VCP 749 T 2.68E-10 
Chelydra_serpentina_PRKAR1A 2242 C 2.76E-10 
Chelydra_serpentina_RPL7A 50 G 2.88E-10 
Chelydra_serpentina_JARID2 4276 C 3.04E-10 
Chelydra_serpentina_CPXM1 2667 G 3.05E-10 
Chelydra_serpentina_PRKAR1A 1780 C 3.06E-10 
Chelydra_serpentina_SERBP1 3245 T 3.06E-10 
thioredoxin-like_protein_4A_isoform_1 823 T 3.06E-10 
NADH-cytochrome_b5_reductase_3_isoform_1 569 G 3.16E-10 
Chelydra_serpentina_CAMP 3228 C 3.27E-10 
Chelydra_serpentina_FBL 714 A 3.29E-10 
Chelydra_serpentina_CAPNS1 665 C 3.38E-10 
Chelydra_serpentina_MFAP2 1539 A 3.39E-10 
Chelydra_serpentina_COL1A2 4740 G 3.40E-10 
Chelydra_serpentina_ribonuclease-like 306 G 3.53E-10 
Chelydra_serpentina_GNB2L1 336 C 3.68E-10 
Chelydra_serpentina_PSMD3 532 G 3.78E-10 
Chelydra_serpentina_PDIA4 872 G 3.86E-10 
Chelydra_serpentina_RPS18 338 C 3.87E-10 
thioredoxin_domain-containing_protein_9_variant_1 2623 C 4.10E-10 
glutathione_S-transferase_A1_isoform_1 631 A 4.11E-10 
Chelydra_serpentina_CLTA 922^923 - 4.15E-10 
Chelydra_serpentina_ARNTL2 4019 A 4.18E-10 
Chelydra_serpentina_ATP5A1 149 A 4.27E-10 
aspartate_aminotransferase,_mitochondrial_isoform_1_pre
cursor 
841 G 4.28E-10 
Chelydra_serpentina_RPS20 64..65 CG 4.29E-10 
Chelydra_serpentina_HMGN1 1281 C 4.44E-10 
Chelydra_serpentina_GLG1 6357 C 4.48E-10 
Chelydra_serpentina_AIF1L 3219 C 4.52E-10 
Chelydra_serpentina_TIMP3 4157 C 4.67E-10 
Chelydra_serpentina_Nap1L1.1 1180 A 5.06E-10 
Chelydra_serpentina_NUCKS1 5682 C 5.23E-10 
Chelydra_serpentina_ZRANB2.2 1696 G 5.24E-10 
Chelydra_serpentina_NEURL1B 5717 C 5.32E-10 
Chelydra_serpentina_CLU 1197 G 5.50E-10 
UPF0568_protein_C14orf166 1473 A 5.55E-10 
Chelydra_serpentina_SLC25A3 2189 C 5.74E-10 
beta-2-microglobulin_precursor 1021 C 5.77E-10 
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Chelydra_serpentina_Retrovirus_protein_mapping 4243 G 5.78E-10 
glutaminase_kidney_isoform,_mitochondrial_isoform_1_pr
ecursor 
8123 A 6.50E-10 
Chelydra_serpentina_FN1 2600 T 7.02E-10 
Chelydra_serpentina_ribonuclease-like 108..109 TC 7.07E-10 
cadherin-1_isoform_1_preproprotein 969 C 7.20E-10 
tubulin_alpha-1A_chain_isoform_2 431 A 7.34E-10 
coiled-coil_domain-containing_protein_50_short_isoform 5822 C 7.39E-10 
Chelydra_serpentina_MLEC 2402 C 7.51E-10 
thioredoxin_domain-containing_protein_9_variant_1 2624 C 7.52E-10 
Chelydra_serpentina_ribonuclease-like 652 G 7.62E-10 
PREDICTED:_low-density_lipoprotein_receptor-
related_protein_8_isoform_X4 
401 T 7.64E-10 
Chelydra_serpentina_Similar_Walleye_epidermal_hyperpl
asia_virus_2 
1819 C 7.85E-10 
Chelydra_serpentina_PA2G4 2212 C 7.94E-10 
Chelydra_serpentina_ATP2B4 5676 A 8.06E-10 
ruvB-like_1_isoform_1 1753 A 8.09E-10 
PREDICTED:_ethanolamine-
phosphate_cytidylyltransferase_isoform_X3 
300 C 8.15E-10 
Chelydra_serpentina_CACHD1 4095 G 8.25E-10 
protein_BRICK1 960 G 8.29E-10 
legumain_preproprotein 1602 G 8.43E-10 
Chelydra_serpentina_BCAS1 2518 A 8.47E-10 
PREDICTED:_serine/arginine-
rich_splicing_factor_4_isoform_X1 
1140 T 8.51E-10 
interferon-induced_transmembrane_protein_5 2868 T 8.59E-10 
Chelydra_serpentina_RPLP1 1255 G 8.61E-10 
Chelydra_serpentina_CRIP2 957 C 8.87E-10 
Chelydra_serpentina_CALM1 696^697 - 8.87E-10 
Chelydra_serpentina_TCOF1 1635 G 8.87E-10 
tubulin_beta_chain_isoform_c 2256 T 8.88E-10 
Chelydra_serpentina_COL4A6 7658 A 9.06E-10 
complement_component_1_Q_subcomponent-
binding_protein,_mitochondrial_precursor 
1173 C 9.11E-10 
PREDICTED:_netrin-G2_isoform_X5 2681 G 9.17E-10 
Chelydra_serpentina_FN1 6587 C 9.18E-10 
Chelydra_serpentina_RPS2 3236 G 9.52E-10 
PREDICTED:_tensin-3_isoform_X6 2154 A 9.83E-10 
PREDICTED:_nuclear_receptor_subfamily_5_group_A_m
ember_2_isoform_X2 
4891 C 9.96E-10 
PREDICTED:_laminin_subunit_beta-1_isoform_X1 2436 G 1.08E-09 
Chelydra_serpentina_FSTL1 1707 C 1.08E-09 
citrate_synthase,_mitochondrial_precursor 907 C 1.11E-09 
eukaryotic_translation_initiation_factor_4E-
binding_protein_1_variant_1 
241 C 1.12E-09 
40S_ribosomal_protein_S12_variant_1 534^535 - 1.13E-09 
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4253 A 1.17E-09 
PREDICTED:_collagen_alpha-1(II)_chain_isoform_X4 3032 C 1.17E-09 
Chelydra_serpentina_HMGN1 1066 C 1.18E-09 
Chelydra_serpentina_COL26A1 6437 T 1.23E-09 
Chelydra_serpentina_MYL2 744 A 1.24E-09 
Chelydra_serpentina_PTMA 1131 T 1.24E-09 
PREDICTED:_heterogeneous_nuclear_ribonucleoprotein_
H_isoform_X5 
49 T 1.28E-09 
Chelydra_serpentina_ARPC4 1587 G 1.30E-09 
Chelydra_serpentina_RBBP4 2057 A 1.30E-09 
Chelydra_serpentina_CLDN11 1605^1606 - 1.31E-09 
NADH-cytochrome_b5_reductase_3_isoform_1 2700 A 1.32E-09 
Chelydra_serpentina_MLEC 5061 C 1.34E-09 
Chelydra_serpentina_ARNTL2 4219 G 1.35E-09 
CD99_antigen_isoform_f_precursor 1449 A 1.36E-09 
Chelydra_serpentina_PTPLAD1 1204 A 1.37E-09 
Chelydra_serpentina_FXYD2 251 G 1.40E-09 
laminin_subunit_gamma-1_precursor 72 A 1.43E-09 
Chelydra_serpentina_COL26A1 6091..6092 CA 1.44E-09 
dynein_light_chain_Tctex-type_1_isoform_1 264 A 1.47E-09 
Chelydra_serpentina_PDCD6 487 A 1.49E-09 
peptidyl-prolyl_cis-trans_isomerase_C_precursor 414 C 1.50E-09 
Chelydra_serpentina_RBM3 2641 G 1.57E-09 
NADH-cytochrome_b5_reductase_3_isoform_1 1684 G 1.59E-09 
Chelydra_serpentina_TUBA1C-like 770 T 1.60E-09 
Chelydra_serpentina_CD74 2399 T 1.65E-09 
Chelydra_serpentina_CCT5(&FAM173B) 3897 G 1.68E-09 
Chelydra_serpentina_RBM3 1204..1205 GT 1.68E-09 
Chelydra_serpentina_GNB1 2526 G 1.70E-09 
tubulin_beta_chain_isoform_e 333 G 1.73E-09 
Chelydra_serpentina_HMGN1 1580 G 1.73E-09 
Chelydra_serpentina_AP2M1 1964 G 1.73E-09 
Chelydra_serpentina_src_substrate_protein_p85-like 3052 T 1.75E-09 
procollagen-lysine,2-oxoglutarate_5-
dioxygenase_3_precursor 
346 T 1.76E-09 
H/ACA_ribonucleoprotein_complex_subunit_4_isoform_1 513 C 1.78E-09 
Chelydra_serpentina_MFAP2 2038 G 1.78E-09 
Chelydra_serpentina_RPL18 475 A 1.79E-09 
cathepsin_D_preproprotein 449 C 1.80E-09 
PREDICTED:_BTB/POZ_domain-
containing_protein_KCTD15_isoform_X2 
3284 T 1.80E-09 
Chelydra_serpentina_HMGB3 1389 G 1.84E-09 
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glycoprotein_endo-alpha-1,2-mannosidase-
like_protein_isoform_3_precursor 
3819 G 1.89E-09 
Chelydra_serpentina_ARPC4 1632 G 2.04E-09 
protein_BRICK1 688 G 2.05E-09 
Chelydra_serpentina_EEF1A1 4914 T 2.08E-09 
Chelydra_serpentina_ARPC4 1398 C 2.11E-09 
elongation_factor_Tu,_mitochondrial_precursor 1502..1503 CA 2.14E-09 
Chelydra_serpentina_AAMDC 1169 A 2.15E-09 
Chelydra_serpentina_QARS 1213 G 2.16E-09 
Chelydra_serpentina_OGDH 2984 G 2.20E-09 
Chelydra_serpentina_EEF2 2039 T 2.23E-09 
PREDICTED:_uncharacterized_mitochondrial_protein_At
Mg00860-like 
532 G 2.26E-09 
Chelydra_serpentina_GABARAP 336 C 2.26E-09 
Chelydra_serpentina_RPSA 936 A 2.30E-09 
Chelydra_serpentina_ATP5G2 671 C 2.32E-09 
Chelydra_serpentina_SRSF5 89 A 2.34E-09 
Chelydra_serpentina_IFI27 249 A 2.34E-09 
Chelydra_serpentina_ARNTL2 3072 C 2.41E-09 
thioredoxin_domain-containing_protein_9_variant_1 2702 A 2.43E-09 
Chelydra_serpentina_RPLP2 227 C 2.43E-09 
Chelydra_serpentina_COL5A1 6689 A 2.48E-09 
Chelydra_serpentina_BTG2 2341 T 2.48E-09 
heat_shock_70_kDa_protein_4_variant_1 3333 G 2.53E-09 
Chelydra_serpentina_RPS8 496 C 2.55E-09 
E3_ubiquitin-protein_ligase_RNF213_isoform_3 4775 A 2.55E-09 
Chelydra_serpentina_ARF1 3212 G 2.56E-09 
Chelydra_serpentina_GAPDH&TTC14 1564 C 2.69E-09 
transmembrane_emp24_domain-
containing_protein_4_isoform_1_precursor 
1324 A 2.77E-09 
disintegrin_and_metalloproteinase_domain-
containing_protein_17_preproprotein 
1790 T 2.77E-09 
Chelydra_serpentina_BTG2 2144 T 2.81E-09 
Chelydra_serpentina_AIF1L 1596 T 2.81E-09 
mortality_factor_4-like_protein_1_isoform_1 723 A 2.81E-09 
Chelydra_serpentina_RPL38 208 T 2.83E-09 
Chelydra_serpentina_SRC 4858 G 2.86E-09 
Chelydra_serpentina_FSTL1 3236 T 2.91E-09 
Chelydra_serpentina_GLG1 5878^5879 - 2.92E-09 
heat_shock_70_kDa_protein_4_variant_1 3142 T 2.93E-09 
Chelydra_serpentina_IMPDH2 2123 G 2.94E-09 
UPF0428_protein_CXorf56_isoform_1 228..229 AA 2.97E-09 
Chelydra_serpentina_CACHD1 5723 G 2.98E-09 
cadherin-1_isoform_1_preproprotein 1230 G 2.99E-09 
Chelydra_serpentina_DDB1 1411 G 3.01E-09 
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26S_protease_regulatory_subunit_6B_isoform_1 705 C 3.14E-09 
Chelydra_serpentina_Retrovirus_protein_mapping 4885 G 3.20E-09 
Chelydra_serpentina_KRT8 1400 G 3.21E-09 
Chelydra_serpentina_SPARC 1240 A 3.22E-09 
Chelydra_serpentina_RPL6 516 C 3.26E-09 
N-acetylgalactosamine-6-sulfatase_isoform_1_precursor 1310 A 3.30E-09 
Chelydra_serpentina_AIF1L 1556 T 3.36E-09 
ADP-ribosylation_factor-like_protein_6-
interacting_protein_1_isoform_1 
1067 C 3.38E-09 
PREDICTED:_caspase-3_isoform_X1 982 T 3.40E-09 




4645 T 3.46E-09 
Chelydra_serpentina_ATP2B4 6874 A 3.54E-09 
Chelydra_serpentina_COL4A5 5447 G 3.55E-09 
Chelydra_serpentina_Retrovirus_protein_mapping 4912 A 3.55E-09 
Chelydra_serpentina_COL1A2 4372^4373 - 3.62E-09 
Chelydra_serpentina_UBE2C 651 G 3.68E-09 
Chelydra_serpentina_COL1A1 6038 C 3.72E-09 
PREDICTED:_heterogeneous_nuclear_ribonucleoprotein_
H_isoform_X5 
417 C 3.74E-09 
heat_shock_70_kDa_protein_4_variant_1 208 G 3.76E-09 
centrin-2 1796 G 3.78E-09 
Chelydra_serpentina_NYNRIN-like4 1086 A 3.83E-09 
Chelydra_serpentina_AES 1825 T 3.84E-09 
Chelydra_serpentina_FREM2 10428^10429 - 3.84E-09 
Chelydra_serpentina_MYL2 884 C 3.95E-09 
Chelydra_serpentina_HSPA2 339 C 3.96E-09 
Chelydra_serpentina_SPP1 962 G 4.06E-09 
Chelydra_serpentina_MMP2 1102 T 4.08E-09 
Chelydra_serpentina_PTPLAD1 1727^1728 - 4.08E-09 
Chelydra_serpentina_PPDPF 1145..1146 AA 4.09E-09 
actin-related_protein_2/3_complex_subunit_5_isoform_1 566 G 4.10E-09 
coiled-coil_domain-containing_protein_50_short_isoform 5774 A 4.10E-09 
Chelydra_serpentina_LAMB2 4034 T 4.14E-09 
Chelydra_serpentina_ATP5G1 264 C 4.20E-09 
PREDICTED:_polyadenylate-binding_protein-
interacting_protein_2B_isoform_X2 
3133 T 4.24E-09 
Chelydra_serpentina_FSTL1 2095 C 4.25E-09 
citrate_synthase,_mitochondrial_precursor 943 T 4.27E-09 
hyaluronan_and_proteoglycan_link_protein_3_isoform_2_
precursor 
1608 C 4.32E-09 
Chelydra_serpentina_COL3A1 2350 A 4.33E-09 
Chelydra_serpentina_TCTN1.2 194 A 4.34E-09 
NADH-cytochrome_b5_reductase_3_isoform_1 2612 A 4.43E-09 
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4466 G 4.49E-09 
Chelydra_serpentina_NUCKS1 5246 G 4.51E-09 
Chelydra_serpentina_YWHAQ 1592 T 4.58E-09 
Chelydra_serpentina_COL26A1 6416 G 4.60E-09 
Chelydra_serpentina_CLIC4 4285 T 4.68E-09 
CD59_glycoprotein_preproprotein 1405 A 4.69E-09 
cullin-associated_NEDD8-
dissociated_protein_1_variant_1 
4016 T 4.73E-09 
ras-related_protein_Rab-35_isoform_1 1067 C 4.74E-09 
centrin-2 1662 A 4.75E-09 
T-complex_protein_1_subunit_theta_isoform_4 438 A 4.76E-09 
Chelydra_serpentina_COL6A2 4300 T 4.92E-09 
aspartate_aminotransferase,_mitochondrial_isoform_1_pre
cursor 
1704..1705 CT 4.97E-09 
Chelydra_serpentina_GLG1 3956 A 4.99E-09 
Chelydra_serpentina_RBM3 3488 A 5.13E-09 




179 G 5.19E-09 
Chelydra_serpentina_NUCKS1 5352 C 5.21E-09 
membrane_magnesium_transporter_1_precursor 1923 C 5.42E-09 
gap_junction_gamma-1_protein 311 A 5.53E-09 
Chelydra_serpentina_DMD 13017 T 5.61E-09 
Chelydra_serpentina_EIF4A1 1187 T 5.64E-09 
Chelydra_serpentina_RRM1 890 T 5.64E-09 
Chelydra_serpentina_FSTL1 374 C 5.74E-09 
Chelydra_serpentina_PCSK6 3462 G 5.86E-09 
dolichyl-diphosphooligosaccharide--
protein_glycosyltransferase_48_kDa_subunit_precursor 
476 C 5.90E-09 
oxygen-dependent_coproporphyrinogen-
III_oxidase,_mitochondrial_precursor 
1726 C 5.90E-09 
Chelydra_serpentina_IFI6 2281 G 6.06E-09 
peptidyl-prolyl_cis-trans_isomerase_C_precursor 1171 G 6.11E-09 




175 T 6.52E-09 
Chelydra_serpentina_RPS3A 1098 A 6.53E-09 
serine/threonine-
protein_kinase_PINK1,_mitochondrial_precursor 
2199 C 6.59E-09 
DNA_ligase_1_isoform_4 3531 G 6.61E-09 
Chelydra_serpentina_SFRP1 2397 G 6.61E-09 
Chelydra_serpentina_COL4A6 7654 C 6.66E-09 
citrate_synthase,_mitochondrial_precursor 1933 G 6.74E-09 
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Chelydra_serpentina_FOXL2-like 2244 A 6.85E-09 
Chelydra_serpentina_Gallinacin10 338 C 7.01E-09 
Chelydra_serpentina_COL4A5 5357 C 7.09E-09 
zinc_finger_protein_557_isoform_a 449 T 7.09E-09 
Chelydra_serpentina_human-C1orf63 1075 C 7.28E-09 
rho_GTPase-activating_protein_17_isoform_1 2850 A 7.63E-09 
CD99_antigen_isoform_f_precursor 1362 A 7.75E-09 
Chelydra_serpentina_RPS3 1344 C 7.82E-09 
tubulin_beta_chain_isoform_e 144 G 7.97E-09 
Chelydra_serpentina_HADHA 699 G 7.98E-09 
transmembrane_emp24_domain-
containing_protein_4_isoform_1_precursor 
1297 T 8.08E-09 
Chelydra_serpentina_ATP5A1 1885 C 8.18E-09 
Chelydra_serpentina_YWHAD 1190 A 8.44E-09 
actin-related_protein_2/3_complex_subunit_3_isoform_1 553 A 8.62E-09 
lysyl_oxidase_homolog_3_isoform_3 1000 C 8.63E-09 
Chelydra_serpentina_actin_cytoplasmic_type_5 688 C 8.84E-09 
transmembrane_emp24_domain-
containing_protein_9_precursor 
1201 G 8.85E-09 
cytosolic_purine_5'-nucleotidase_variant_1 2244 C 9.17E-09 
Chelydra_serpentina_PSMD3 724 T 9.33E-09 
protein_lifeguard_3_isoform_2 1546 C 9.52E-09 
Chelydra_serpentina_CTNS 3833 G 9.55E-09 
Chelydra_serpentina_PCNA 868 T 9.90E-09 
Chelydra_serpentina_LRRN4 337 C 9.92E-09 
Chelydra_serpentina_SPARC 2108 G 9.97E-09 
Chelydra_serpentina_Retrovirus_protein_mapping 4670 G 1.01E-08 
Chelydra_serpentina_LRRN4 4015 G 1.02E-08 
PREDICTED:_brevican_core_protein_isoform_X2 1318 C 1.03E-08 
Chelydra_serpentina_HMGN2 730 T 1.03E-08 
Chelydra_serpentina_NCL 766 T 1.06E-08 
Chelydra_serpentina_FSTL1 1962 T 1.06E-08 
Chelydra_serpentina_ATP6AP1 890 T 1.07E-08 
prosaposin_isoform_a_preproprotein 3332 A 1.10E-08 
coiled-coil_domain-containing_protein_50_short_isoform 5287 G 1.10E-08 
Chelydra_serpentina_FOXL2-like 1919 A 1.13E-08 
Chelydra_serpentina_CDON 5354 G 1.15E-08 
Chelydra_serpentina_CDON 4392 G 1.16E-08 
Chelydra_serpentina_EIF4A1 1192 G 1.16E-08 
Chelydra_serpentina_SRSF2 2409 T 1.20E-08 
Chelydra_serpentina_AIF1L 681 C 1.21E-08 
Chelydra_serpentina_KRT18 1290 C 1.21E-08 
Chelydra_serpentina_FN1 6035 A 1.24E-08 
Chelydra_serpentina_DCN 2050^2051 - 1.26E-08 
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Chelydra_serpentina_FN1 6352 T 1.28E-08 
Chelydra_serpentina_KRT8 219 T 1.28E-08 
minor_histocompatibility_antigen_H13_isoform_1 862 C 1.29E-08 
PREDICTED:_caspase-3_isoform_X1 534 C 1.29E-08 
Chelydra_serpentina_RPS13 598 T 1.30E-08 
Chelydra_serpentina_ARL5A 5029 T 1.30E-08 
Chelydra_serpentina_SIPA1L2 4726 G 1.30E-08 
Chelydra_serpentina_IQCG(&RPL35A) 1160 G 1.30E-08 
Chelydra_serpentina_COL3A1 2920 T 1.33E-08 
acetyl-CoA_acetyltransferase,_mitochondrial_precursor 1509 C 1.34E-08 
Chelydra_serpentina_IDH1 1364 G 1.38E-08 
procollagen_galactosyltransferase_1_precursor 1794 A 1.40E-08 
Chelydra_serpentina_RBM3 3035..3036 CT 1.56E-08 
Chelydra_serpentina_FSTL1 2778 C 1.56E-08 
threonine--tRNA_ligase,_cytoplasmic_isoform_1 1159 C 1.61E-08 
Chelydra_serpentina_XPO1 3003 T 1.62E-08 
PREDICTED:_netrin-G2_isoform_X5 2238 G 1.63E-08 
Chelydra_serpentina_PRKAR1A 2232^2233 - 1.64E-08 
Chelydra_serpentina_RPL21 921 T 1.65E-08 
serine/threonine-
protein_phosphatase_2A_catalytic_subunit_alpha_isoform 
1177 C 1.66E-08 
Chelydra_serpentina_OLFML3 985 C 1.67E-08 
PREDICTED:_heat_shock_protein_HSP_90-
alpha_isoform_X1 
1047 T 1.70E-08 
thioredoxin_domain-containing_protein_9_variant_1 2063 G 1.72E-08 
Chelydra_serpentina_COL6A3 1436 T 1.78E-08 
Chelydra_serpentina_LRRN4 2797^2798 - 1.78E-08 
Chelydra_serpentina_MFAP2 1187 G 1.80E-08 
Chelydra_serpentina_ZRANB2.2 1045 C 1.80E-08 
Chelydra_serpentina_PA2G4 2166 C 1.81E-08 
microsomal_triglyceride_transfer_protein_large_subunit_i
soform_1_precursor 
3314 C 1.82E-08 
PREDICTED:_voltage-dependent_anion-
selective_channel_protein_1_isoform_X1 
253 C 1.82E-08 
Chelydra_serpentina_GPI 431 G 1.83E-08 
Chelydra_serpentina_FKBP10 1684 G 1.85E-08 
tubulin_alpha-1C_chain_isoform_c 1386 T 1.87E-08 
NADH-cytochrome_b5_reductase_3_isoform_1 1332..1333 TG 1.88E-08 
Chelydra_serpentina_SEMA7A 3645 A 1.89E-08 
Chelydra_serpentina_SLC25A3 1771 C 1.89E-08 
Chelydra_serpentina_COL3A1 2057 G 1.89E-08 
Chelydra_serpentina_CLEC2D.1 634..635 CA 1.89E-08 
PREDICTED:_serpin_H1_isoform_X1 4385 T 1.91E-08 
procollagen-lysine,2-oxoglutarate_5-
dioxygenase_3_precursor 
1435 G 1.92E-08 
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Chelydra_serpentina_PTPLAD1 3511 T 1.93E-08 
Chelydra_serpentina_MFAP2 1616 A 1.93E-08 
Chelydra_serpentina_NCL 466 A 1.96E-08 
Chelydra_serpentina_UBC1 271 G 1.97E-08 
immunoglobulin_superfamily_member_21_precursor 1692 A 2.01E-08 
Chelydra_serpentina_FZD2 2085 G 2.02E-08 
Chelydra_serpentina_ALDH1A2 3721 A 2.02E-08 
Chelydra_serpentina_COL6A2 4529 C 2.05E-08 
Chelydra_serpentina_Nap1L1.1 1491 T 2.06E-08 
Chelydra_serpentina_CLDN11 1584 A 2.06E-08 
hyaluronan_and_proteoglycan_link_protein_3_isoform_2_
precursor 
984 C 2.07E-08 
Chelydra_serpentina_CDON 4961 G 2.08E-08 
UPF0428_protein_CXorf56_isoform_1 323 C 2.11E-08 
Chelydra_serpentina_LRRN4 3612 T 2.12E-08 
Chelydra_serpentina_MFGE8 2045 G 2.12E-08 
disintegrin_and_metalloproteinase_domain-
containing_protein_17_preproprotein 
1695 A 2.17E-08 
Chelydra_serpentina_FSTL1 3522 G 2.17E-08 
Chelydra_serpentina_GNB2L1 387 T 2.17E-08 
PREDICTED:_serpin_B6_isoform_X4 605 T 2.18E-08 
Chelydra_serpentina_CDON 5975 G 2.24E-08 
Chelydra_serpentina_RPS6 343 T 2.27E-08 
Chelydra_serpentina_COL1A1 2111 C 2.30E-08 
PREDICTED:_tensin-3_isoform_X6 994 G 2.32E-08 
Chelydra_serpentina_ATP5O 571 C 2.32E-08 
myeloid-associated_differentiation_marker 930 A 2.33E-08 
Chelydra_serpentina_CSNK2A1 325 G 2.35E-08 
cadherin-1_isoform_2_precursor 1361 C 2.41E-08 
zinc_finger_protein_853 4995 C 2.42E-08 
Chelydra_serpentina_CXCR7 2397^2398 - 2.42E-08 
Chelydra_serpentina_Retrovirus_protein_mapping 5192 G 2.47E-08 
Chelydra_serpentina_CLIC4 2972 G 2.47E-08 
Chelydra_serpentina_EIF5A2 2385 C 2.50E-08 
citrate_synthase,_mitochondrial_precursor 1931 G 2.52E-08 
Chelydra_serpentina_PSAP 2994^2995 - 2.53E-08 
zinc_finger_protein_853 3703 C 2.53E-08 
Chelydra_serpentina_AP3D1 4236 G 2.56E-08 
hydroxysteroid_dehydrogenase-like_protein_2_isoform_1 1690^1691 - 2.61E-08 
Chelydra_serpentina_HMGN2 652^653 - 2.63E-08 
Chelydra_serpentina_WNT5A 3813 C 2.65E-08 
Chelydra_serpentina_FLNA 7134 C 2.66E-08 
Chelydra_serpentina_MLEC 5691 C 2.69E-08 
Chelydra_serpentina_COL3A1 1084 G 2.72E-08 
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Chelydra_serpentina_PXK 3651 G 2.75E-08 
Chelydra_serpentina_PSAP 4612 A 2.75E-08 
Chelydra_serpentina_CLEC2D.1 902 G 2.79E-08 




482 T 2.82E-08 
Chelydra_serpentina_MLEC 5589 G 2.83E-08 
Chelydra_serpentina_MFGE8 4140^4141 - 2.91E-08 
Chelydra_serpentina_EEF2 344 G 2.91E-08 




1297 C 2.94E-08 
Chelydra_serpentina_RPL23 187 C 3.01E-08 
Chelydra_serpentina_TPRG1L 2318 G 3.03E-08 
meteorin-like_protein_precursor 1495 C 3.11E-08 
Chelydra_serpentina_ATP1A1 635 G 3.12E-08 
Chelydra_serpentina_SUGP2 7458 T 3.18E-08 
Chelydra_serpentina_PYGO2 2365 A 3.25E-08 
aspartate_aminotransferase,_mitochondrial_isoform_1_pre
cursor 
706 C 3.30E-08 
Chelydra_serpentina_HSP90AA1 2957 T 3.31E-08 
rho-related_GTP-binding_protein_RhoB_precursor 2051 C 3.34E-08 
stAR-
related_lipid_transfer_protein_7,_mitochondrial_precursor 
728 G 3.41E-08 
centrin-2 1485 G 3.42E-08 
Chelydra_serpentina_RPS9 204 G 3.42E-08 
Chelydra_serpentina_Retrovirus_protein_mapping 5568 A 3.44E-08 
transmembrane_emp24_domain-
containing_protein_2_isoform_1_precursor 
835 C 3.44E-08 
Chelydra_serpentina_NSA2 730 T 3.45E-08 
heat_shock_70_kDa_protein_4_variant_1 2931 T 3.46E-08 
glyceraldehyde-3-phosphate_dehydrogenase,_testis-
specific 
421 A 3.65E-08 
Chelydra_serpentina_ANGPTL4 2815 T 3.67E-08 
Chelydra_serpentina_ARF1 2384 T 3.70E-08 
matrix-remodeling-
associated_protein_7_isoform_1_precursor 
2338 C 3.72E-08 
Chelydra_serpentina_CDON 5554 A 3.74E-08 
Chelydra_serpentina_LRRN4 1901 C 3.77E-08 
Chelydra_serpentina_HMGB3 561 A 3.79E-08 
transmembrane_emp24_domain-
containing_protein_2_isoform_1_precursor 
464 C 3.80E-08 
Chelydra_serpentina_HSP90AA1 2171 C 3.84E-08 
Chelydra_serpentina_CPXM1 3654 T 3.85E-08 
Chelydra_serpentina_TUBAL3 407 T 3.89E-08 
 80 
 
Mapping Reference.Position Reference P value 
Chelydra_serpentina_ERH 122 G 3.96E-08 
26S_protease_regulatory_subunit_6B_isoform_1 894 C 4.00E-08 
Chelydra_serpentina_AMD1 3292 C 4.14E-08 
Chelydra_serpentina_HADHA 188 T 4.25E-08 
Chelydra_serpentina_FASN 8826^8827 - 4.33E-08 
Chelydra_serpentina_GLYATL3 401 A 4.37E-08 
transmembrane_emp24_domain-
containing_protein_3_isoform_a_precursor 
2540..2541 GT 4.45E-08 
Chelydra_serpentina_SNRPD3 99 A 4.53E-08 
Chelydra_serpentina_Hemoglobin_subunit_rho 191 C 4.56E-08 
coiled-coil_domain-containing_protein_50_short_isoform 4640 G 4.61E-08 
histone_H1.0 441 A 4.62E-08 
Chelydra_serpentina_COL5A2 4716 C 4.73E-08 
C-type_lectin_domain_family_2_member_D_isoform_2 2124 G 4.74E-08 
Chelydra_serpentina_CALR 326 G 4.77E-08 
Chelydra_serpentina_IFI6 2707 T 4.80E-08 
Chelydra_serpentina_FASN 8708 G 4.81E-08 
Chelydra_serpentina_FSTL1 4260^4261 - 4.83E-08 
amyloid-like_protein_2_isoform_2_precursor 1539 G 4.86E-08 
Chelydra_serpentina_ASRGL1 248 A 5.10E-08 
PREDICTED:_HRAS-like_suppressor_3_isoform_X2 643 G 5.12E-08 
TLR4_interactor_with_leucine_rich_repeats_precursor 1751 T 5.19E-08 
serine_protease_HTRA1_precursor 3534 T 5.21E-08 
Chelydra_serpentina_ZRANB2.2 1052 T 5.24E-08 
MTSS1-like_protein 1696 G 5.25E-08 
homocysteine-responsive_endoplasmic_reticulum-
resident_ubiquitin-like_domain_member_2_protein 
1048 C 5.34E-08 
laminin_subunit_gamma-1_precursor 1718 G 5.49E-08 




4225 G 5.61E-08 
Chelydra_serpentina_RARalpha 995 T 5.62E-08 
Chelydra_serpentina_RBBP7 1595 T 5.66E-08 
Chelydra_serpentina_PODXL 4495 C 5.74E-08 
Chelydra_serpentina_RPL13A 469 C 5.82E-08 
aspartate_aminotransferase,_mitochondrial_isoform_1_pre
cursor 
1746 A 5.89E-08 
growth_arrest-specific_protein_1_precursor 782 A 5.95E-08 
Chelydra_serpentina_QARS 787 C 5.99E-08 
Chelydra_serpentina_ANP32B 207 G 5.99E-08 
Chelydra_serpentina_COL6A2 4230 G 6.00E-08 
Chelydra_serpentina_RPL12 97 A 6.24E-08 
hyaluronan_and_proteoglycan_link_protein_3_isoform_2_
precursor 
1683 C 6.25E-08 
Chelydra_serpentina_PSMD3 1210 C 6.28E-08 
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dolichyl-diphosphooligosaccharide--
protein_glycosyltransferase_48_kDa_subunit_precursor 
755 A 6.43E-08 
succinyl-CoA_ligase_[ADP/GDP-
forming]_subunit_alpha,_mitochondrial_precursor 
808 A 6.45E-08 
Chelydra_serpentina_TIMP3 4274 A 6.46E-08 
Chelydra_serpentina_LAMA4 5801 G 6.65E-08 
Chelydra_serpentina_FAT4 11564 C 6.66E-08 
Chelydra_serpentina_VCP 1589 A 6.72E-08 
Chelydra_serpentina_CPXM1 2011 G 6.83E-08 
Chelydra_serpentina_LRRN4 2607 T 6.86E-08 
aspartate_aminotransferase,_mitochondrial_isoform_1_pre
cursor 
613 C 6.87E-08 
Chelydra_serpentina_COX7A2L 996 C 6.89E-08 
Chelydra_serpentina_NOTCH1 8828 G 6.89E-08 
cadherin-1_isoform_1_preproprotein 3011 C 7.02E-08 
citrate_synthase,_mitochondrial_precursor 1114 G 7.10E-08 
Chelydra_serpentina_CUL2 1472 T 7.18E-08 
Chelydra_serpentina_uncharacterized 1685 G 7.20E-08 
Chelydra_serpentina_TUBA1C 517 C 7.20E-08 
Chelydra_serpentina_COL4A6 6606 T 7.38E-08 
Chelydra_serpentina_COL18A1 374 A 7.38E-08 
Chelydra_serpentina_CCT5(&FAM173B) 3471 T 7.38E-08 
Chelydra_serpentina_CLDN11 1624 T 7.51E-08 
PREDICTED:_serpin_H1_isoform_X1 3339 T 7.52E-08 
PREDICTED:_heterogeneous_nuclear_ribonucleoprotein_
L_isoform_X2 
529 C 7.53E-08 
Chelydra_serpentina_RPL7 446 G 7.53E-08 
Chelydra_serpentina_RPS27&NUP210L 448 A 7.56E-08 
Chelydra_serpentina_SLC39A14 2788 C 7.59E-08 
dolichyl-diphosphooligosaccharide--
protein_glycosyltransferase_subunit_1_precursor 
1248 A 7.64E-08 
Chelydra_serpentina_NDUSF1 1528 C 7.72E-08 
Chelydra_serpentina_PODXL 9202..9203 TG 7.76E-08 
heat_shock_70_kDa_protein_12B_isoform_1 2300 C 7.77E-08 
Chelydra_serpentina_MLEC 6157^6158 - 7.78E-08 
Chelydra_serpentina_MYL9 1302 G 7.80E-08 
Chelydra_serpentina_FN1 7069 A 7.84E-08 
Chelydra_serpentina_HMGB3 1525 G 7.85E-08 
Chelydra_serpentina_PODXL 6207 G 7.93E-08 
Chelydra_serpentina_RPS18 759 C 8.04E-08 
PREDICTED:_transmembrane_protein_87A_isoform_X1 3304 C 8.13E-08 
protein_LSM14_homolog_A_isoform_b 1832 G 8.33E-08 
Chelydra_serpentina_Mitochondrial_Genome 2223 G 8.36E-08 
Chelydra_serpentina_CIRBP 2660 G 8.44E-08 
chromosome-associated_kinesin_KIF4A 4135 A 8.44E-08 
 82 
 
Mapping Reference.Position Reference P value 
Chelydra_serpentina_Hypothetical_protein_3 974 C 8.51E-08 
disintegrin_and_metalloproteinase_domain-
containing_protein_17_preproprotein 
1102 T 8.53E-08 
Chelydra_serpentina_SLC39A14 4592 C 8.55E-08 
Chelydra_serpentina_RPL22 670 C 8.58E-08 
chromatin_accessibility_complex_protein_1_variant_1 545 G 8.73E-08 
Chelydra_serpentina_RAP2C 2916..2917 AT 8.83E-08 
Chelydra_serpentina_TGFB1 247 C 9.00E-08 
cadherin-1_isoform_2_precursor 1055 C 9.06E-08 
Chelydra_serpentina_CPXM1 3156 A 9.14E-08 
Chelydra_serpentina_WT1+KTS 631 C 9.20E-08 
legumain_preproprotein 1502 C 9.31E-08 
Chelydra_serpentina_EIF4A1 325 G 9.35E-08 
PREDICTED:_caspase-3_isoform_X1 2000 A 9.55E-08 
isocitrate_dehydrogenase_[NAD]_subunit_alpha,_mitocho
ndrial_precursor 
1278..1279 TT 9.63E-08 




592 G 9.72E-08 
Chelydra_serpentina_uncharacterized 3926 G 9.73E-08 
Chelydra_serpentina_FN1 6392 G 9.76E-08 
Chelydra_serpentina_Similar_female_expressed_transcript
_1_W-linked(Gallus) 
1150 C 9.91E-08 
Chelydra_serpentina_DNAJC7 605 C 1.00E-07 
Chelydra_serpentina_PLK1 2151^2152 - 1.01E-07 
transmembrane_emp24_domain-
containing_protein_7_precursor 
1232 C 1.01E-07 
Chelydra_serpentina_TUBA1C-like-like 126 C 1.02E-07 
hyaluronan_and_proteoglycan_link_protein_3_isoform_2_
precursor 
1941 C 1.03E-07 
Chelydra_serpentina_HSD3B1 386 T 1.05E-07 
Chelydra_serpentina_MYCBP2.1 12827^12828 - 1.05E-07 
Chelydra_serpentina_GLG1 6540 A 1.06E-07 
Chelydra_serpentina_PRKAR1A 1493 G 1.06E-07 
Chelydra_serpentina_uncharacterized 2935 C 1.06E-07 
Chelydra_serpentina_PPDPF 1144^1145 - 1.07E-07 
centrin-2 2233 C 1.07E-07 
Chelydra_serpentina_DAD1 388 C 1.09E-07 
Chelydra_serpentina_COL6A2 1214 T 1.10E-07 
Chelydra_serpentina_SUGP2 9881 T 1.10E-07 
Chelydra_serpentina_RRM2 1680 G 1.11E-07 
uncharacterized_protein_C6orf203_isoform_a 487 T 1.13E-07 
coiled-coil_domain-containing_protein_50_short_isoform 3257 A 1.13E-07 
Chelydra_serpentina_COL18A1 250 C 1.13E-07 
Chelydra_serpentina_PSAP 3800 A 1.15E-07 
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Chelydra_serpentina_PODXL 5921 G 1.17E-07 
Chelydra_serpentina_YWHAQ 377 G 1.18E-07 
Chelydra_serpentina_ATP5C1 463 A 1.18E-07 
Chelydra_serpentina_FREM2 10966 A 1.19E-07 
PREDICTED:_BTB/POZ_domain-
containing_protein_KCTD15_isoform_X2 
2936 A 1.19E-07 
Chelydra_serpentina_PSMB4 246 T 1.20E-07 
Chelydra_serpentina_TIMP3 2834 A 1.20E-07 
Chelydra_serpentina_SRSF2 1966 A 1.24E-07 
histone_H1.0 611 T 1.27E-07 
Chelydra_serpentina_CTNS 4241 G 1.28E-07 
Chelydra_serpentina_FSTL1 4572 C 1.28E-07 
cleavage_and_polyadenylation_specificity_factor_subunit_
5 
676 G 1.31E-07 
Chelydra_serpentina_MLEC 6376 C 1.33E-07 
Chelydra_serpentina_COL3A1 1120 G 1.34E-07 
Chelydra_serpentina_PAPLN&NUMB 4908 C 1.35E-07 
Chelydra_serpentina_MLEC 3706 C 1.35E-07 




3767 T 1.36E-07 
Chelydra_serpentina_PSAP 671 G 1.36E-07 
Chelydra_serpentina_TMA7 725 C 1.37E-07 
Chelydra_serpentina_NUP93 717 C 1.37E-07 
PREDICTED:_serpin_H1_isoform_X1 3198 G 1.38E-07 




1050 G 1.39E-07 
transmembrane_protein_198 1536 G 1.40E-07 
Chelydra_serpentina_RPS3A 5768 G 1.40E-07 
Chelydra_serpentina_STAU2 3775 G 1.42E-07 
long-chain_fatty_acid_transport_protein_3_isoform_1 1354 C 1.43E-07 
NADH-cytochrome_b5_reductase_3_isoform_1 2381 T 1.45E-07 
Chelydra_serpentina_MYL9 1589 C 1.46E-07 
tectonic-3_isoform_a_precursor 2094 G 1.48E-07 
Chelydra_serpentina_UBC2 456 G 1.49E-07 
Chelydra_serpentina_NUCKS1 5342 T 1.50E-07 
Chelydra_serpentina_OPRG 2401 A 1.51E-07 
Chelydra_serpentina_FNDC3A 3978 C 1.51E-07 
GTP:AMP_phosphotransferase_AK3,_mitochondrial_isofo
rm_a 
773 A 1.51E-07 
Chelydra_serpentina_PYGL 184 A 1.51E-07 
Chelydra_serpentina_NUCKS1 3916 G 1.52E-07 
tubulin_beta_chain_isoform_c 1586..1587 CT 1.52E-07 
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PREDICTED:_hexosaminidase_D_isoform_X5 651 C 1.52E-07 
Chelydra_serpentina_ATP5G2 267 A 1.52E-07 
neuronal_pentraxin-2_precursor 878 G 1.55E-07 
Chelydra_serpentina_UBC2 438 C 1.55E-07 
Chelydra_serpentina_uncharacterized_protein_4 150 C 1.58E-07 
serine/threonine-
protein_kinase_PINK1,_mitochondrial_precursor 
1916 G 1.59E-07 
Parkinson_disease_7_domain-
containing_protein_1_isoform_1_precursor 
1007 C 1.59E-07 
PREDICTED:_TFIIH_basal_transcription_factor_complex
_helicase_XPD_subunit_isoform_X2 




1558 A 1.61E-07 
Chelydra_serpentina_ANXA2 659 A 1.63E-07 
Chelydra_serpentina_NUCKS1 2330 A 1.63E-07 
Chelydra_serpentina_XPO1 3684^3685 - 1.66E-07 
PREDICTED:_hexosaminidase_D_isoform_X5 641 G 1.66E-07 
Chelydra_serpentina_EIF3F 398 C 1.71E-07 
Chelydra_serpentina_UBC2 48 C 1.72E-07 
proteasome_subunit_beta_type-8_isoform_E2_precursor 532 G 1.72E-07 
PREDICTED:_serpin_H1_isoform_X1 5439 C 1.73E-07 
E3_ubiquitin-protein_ligase_RBX1_variant_1 9 A 1.73E-07 
Chelydra_serpentina_HMGN1 1512 C 1.76E-07 
rab-3A-interacting_protein_isoform_alpha_2 895 T 1.78E-07 
scaffold_attachment_factor_B1_isoform_5 2537 C 1.78E-07 
Chelydra_serpentina_CIRBP 2686 T 1.80E-07 
Chelydra_serpentina_LY6E 893 T 1.82E-07 
Chelydra_serpentina_BTG2 1567 G 1.84E-07 
Chelydra_serpentina_CLEC2D.1 2685 T 1.84E-07 
Chelydra_serpentina_BCAS1 2483 C 1.85E-07 
PREDICTED:_major_histocompatibility_complex_class_I-
related_gene_protein_isoform_X2 
1367 C 1.90E-07 
Chelydra_serpentina_GLYATL3 348 C 1.91E-07 
serine/threonine-
protein_kinase_PINK1,_mitochondrial_precursor 
2692 T 1.92E-07 
Chelydra_serpentina_ribonuclease-like 697 A 1.93E-07 
aspartate_aminotransferase,_mitochondrial_isoform_1_pre
cursor 
245 A 1.98E-07 
Chelydra_serpentina_KRT8 282 A 1.98E-07 
PREDICTED:_collagen_alpha-1(II)_chain_isoform_X4 2576 C 2.00E-07 
Chelydra_serpentina_GLG1 4042 C 2.03E-07 
Chelydra_serpentina_S100A6-like1 178 A 2.03E-07 
Chelydra_serpentina_CAPNS1 1483 C 2.05E-07 
Chelydra_serpentina_Similar_female_expressed_transcript
_1_W-linked(Gallus) 
633 A 2.08E-07 
AP-2_complex_subunit_beta_isoform_a 5532 C 2.08E-07 
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PREDICTED:_N-alpha-
acetyltransferase_38,_NatC_auxiliary_subunit_isoform_X2 
442 C 2.10E-07 
Chelydra_serpentina_RPS3 125 C 2.12E-07 
PREDICTED:_collagen_alpha-1(II)_chain_isoform_X4 515 A 2.12E-07 
Chelydra_serpentina_EED 1197 C 2.17E-07 
Chelydra_serpentina_TPT1 2792^2793 - 2.17E-07 
Holliday_junction_recognition_protein_isoform_a 2346 G 2.17E-07 
Chelydra_serpentina_HSPA2 222 C 2.18E-07 
Chelydra_serpentina_SFRP1 2378 T 2.18E-07 




570 G 2.21E-07 
Chelydra_serpentina_SLC25A3 1030 T 2.23E-07 
Chelydra_serpentina_ANXA2 660 G 2.25E-07 
Chelydra_serpentina_ATP6V1G1 486 C 2.26E-07 
cathepsin_D_preproprotein 529 G 2.29E-07 
Chelydra_serpentina_PDIA4 1087 T 2.31E-07 
PREDICTED:_F-box/LRR-repeat_protein_3_isoform_X1 637 G 2.32E-07 
protein_BRICK1 482 A 2.33E-07 
ADP-ribosylation_factor_5 348 G 2.34E-07 
Chelydra_serpentina_PRDX3 309 A 2.37E-07 
Chelydra_serpentina_GLG1 4172 G 2.38E-07 
transcriptional_protein_SWT1 2364 A 2.39E-07 
Chelydra_serpentina_ALDH1A1 1706 T 2.42E-07 
Chelydra_serpentina_ARNTL2 3170 C 2.42E-07 
Chelydra_serpentina_Mitochondrial_Genome 4901 T 2.44E-07 
Chelydra_serpentina_COL4A6 5697 C 2.46E-07 
Chelydra_serpentina_POLR2A 4301 C 2.47E-07 
Chelydra_serpentina_CDH16 2885 C 2.47E-07 
Chelydra_serpentina_OGDH 2435 A 2.48E-07 
Chelydra_serpentina_Hypothetical_protein_3 1341 C 2.48E-07 
Chelydra_serpentina_C-factor-like 866 T 2.50E-07 
Chelydra_serpentina_FN1 866 C 2.51E-07 
PREDICTED:_tensin-3_isoform_X6 1135 C 2.53E-07 
Chelydra_serpentina_UBB.1 258 C 2.54E-07 
Chelydra_serpentina_UBC2 171 C 2.57E-07 
Chelydra_serpentina_P4HB 2447^2448 - 2.59E-07 
Chelydra_serpentina_PDLIM4 5876 A 2.64E-07 
Chelydra_serpentina_ATP5C1 303 C 2.64E-07 
endoplasmic_reticulum_resident_protein_29_isoform_1_pr
ecursor 
495 T 2.70E-07 
Chelydra_serpentina_ANGPTL4 2008 A 2.72E-07 
Chelydra_serpentina_EXOSC10 1879 T 2.72E-07 
Chelydra_serpentina_TPRG1L 2472 G 2.73E-07 
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peroxisome_biogenesis_factor_13 2319 G 2.77E-07 
Chelydra_serpentina_ATP5O 230 G 2.77E-07 
Chelydra_serpentina_RPS2 2876 T 2.78E-07 
Chelydra_serpentina_RPS2 908 G 2.78E-07 
Chelydra_serpentina_HSP90AA1 1232 G 2.82E-07 
Chelydra_serpentina_SLC25A3 2266 T 2.85E-07 
citrate_synthase,_mitochondrial_precursor 697 C 2.85E-07 
gap_junction_gamma-1_protein 332 G 2.86E-07 
zinc_finger_protein_853 4517 T 2.87E-07 
Chelydra_serpentina_CDON 4775 C 2.87E-07 
UPF0568_protein_C14orf166 1563^1564 - 2.93E-07 
Chelydra_serpentina_PLK1 1914 G 2.96E-07 
Chelydra_serpentina_KHDRBS1 1018 G 2.98E-07 
Chelydra_serpentina_COL1A2 1687 G 2.99E-07 
Chelydra_serpentina_AAMDC 1541 C 3.05E-07 
PREDICTED:_neurogenic_locus_notch_homolog_protein_
2_isoform_X3 
6880 C 3.06E-07 
inactive_tyrosine-protein_kinase_7_isoform_a_precursor 3351 G 3.07E-07 
Chelydra_serpentina_PLK1 1359 G 3.15E-07 
Chelydra_serpentina_ALDH1A2 3229^3230 - 3.17E-07 
Chelydra_serpentina_GPM6B 2587 C 3.18E-07 
Krueppel-like_factor_5_isoform_2 1155 G 3.18E-07 
WW_domain-binding_protein_1 1212 C 3.19E-07 
Chelydra_serpentina_COL1A2 928 A 3.19E-07 
Chelydra_serpentina_KRT18 1458 C 3.19E-07 
Chelydra_serpentina_RUFY3 5480 G 3.20E-07 
Chelydra_serpentina_RPSA 837 C 3.20E-07 
enoyl-CoA_hydratase,_mitochondrial 171 C 3.22E-07 
Chelydra_serpentina_RPL22L1 89 C 3.24E-07 




977 T 3.27E-07 
Chelydra_serpentina_BTBD7 7027 A 3.27E-07 
Chelydra_serpentina_KCTD2 2777 T 3.28E-07 









Gene expression values (RPKM) in gonads from embryos incubated at 26.5 degrees 
Celsius (Guo, 2017). Embryos from Southern or Northern Minnesota were sampled on 







Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_CHCHD10 323.67 345.48 228.76 225.75 246.13 302.81 315.79 299.64 241.56 244.84 
Chelydra_serpentina_CYP17A1 68.06 67.98 51.05 54.86 33.66 34.2 35.48 35.73 34.49 27.08 
Chelydra_serpentina_DCN 275.47 285.08 316.83 305.92 342.63 364.53 388.54 404.11 394.72 403.95 
Chelydra_serpentina_PCOLCE-like 4.65 8.22 12.14 12.37 38.84 28 14.93 23.92 13.43 19.63 
Chelydra_serpentina_AMHR2 274.24 267.23 354.04 315.36 335.91 250.36 360.55 343.18 330.71 330.04 
Chelydra_serpentina_CAMP 61.86 53.68 62.25 70.33 78.08 85.84 98.39 94.47 102.69 98.54 
Chelydra_serpentina_CKB 216.73 227.57 162.92 155.51 174.16 194.38 130.54 102.63 135.72 78.36 
Chelydra_serpentina_CLDN6_like 126.01 124.25 121.54 163.31 153 183.87 181.02 181.66 165.86 150.12 
Chelydra_serpentina_COL3A1 233.71 205.72 262.95 230.86 329.74 261.75 299.5 307.74 373.88 332.55 
Chelydra_serpentina_ELN_isoform 74.17 81.18 88.76 109.58 113.54 105.43 123.46 125.49 183.23 116.06 
Chelydra_serpentina_FXYD2 277.82 317.63 232.11 211.2 238.99 282.63 208.47 179.96 137.64 112.14 
Chelydra_serpentina_HBB 122.68 95.65 127.72 92.93 177.29 162.61 250.74 296.69 394.78 364.99 
Chelydra_serpentina_RPL28 1,490.64 1,473.19 1,509.26 1,383.92 1,348.81 1,563.62 1,693.61 1,712.69 1,322.83 1,339.55 
Chelydra_serpentina_TUBA3C 170.17 191.25 224.81 227.02 206.29 271.73 268.39 285.6 266.89 287.29 
Chelydra_serpentina_ZNF850-like_5ƒ?? 188.72 229.78 283.66 268.89 274.64 259.86 298.96 316.11 286.74 321.47 
alpha-2-macroglobulin-
like_protein_1_isoform_1_precursor 
0.91 0 2.38 4.86 4.77 0.79 0.84 1.66 7.39 9.11 
Chelydra_serpentina_ADAD2 21.29 24.12 24.45 33.67 29.47 35.09 33.19 38.51 45.37 39.58 
Chelydra_serpentina_AFP-like 1.59 0 5.2 0 0 1.37 43.87 0.96 9.21 9.79 
Chelydra_serpentina_AIF1L 122.53 122.04 147.38 139.22 142.24 133.25 146.23 155.52 169.6 193.56 
Chelydra_serpentina_AMH&JSRP1 93.1 105.44 124.05 104.94 134.2 99.74 135.77 149.84 153.47 186.56 
Chelydra_serpentina_ANXA2 528.73 559.78 601.27 607.88 627.77 649.19 636.46 748.64 695.33 706.33 
Chelydra_serpentina_ATP5D 315.36 320.9 264.01 266.62 266.55 288.07 268.32 297.27 203.05 233.94 
Chelydra_serpentina_CA15_like 74.61 74.64 73.5 73.98 94.59 69.66 61.15 39.06 26.93 29.14 
Chelydra_serpentina_CA2 24.76 25.62 21.78 14.8 28.58 23.32 19.14 12.47 9.64 6.8 
Chelydra_serpentina_CDH16 54.93 47.63 55.63 38.4 56.88 41.91 36.67 28.58 27.15 22.45 
Chelydra_serpentina_COL11A1 44.04 40.63 57.14 69.62 77.56 64.59 67.7 76.67 93.25 100.89 





Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_COL1A2 462.97 466.96 513.64 500.8 592.56 513.68 538.1 568.77 674.51 602.26 
Chelydra_serpentina_COL4A5 129.24 129.76 162.2 144.49 170.34 148.58 157.82 174.29 181.11 193.48 
Chelydra_serpentina_COL4A6 74.54 73.07 96.72 74.96 95.36 78.16 91.84 101.26 112.11 120.16 
Chelydra_serpentina_COL5A1 60.67 62.35 76.06 71.5 89.36 68.02 71.45 76.24 95 83.4 
Chelydra_serpentina_COL5A2 85.32 70.87 98.53 73.77 111.57 80.52 95.34 95.04 119.95 107.98 
Chelydra_serpentina_COL6A2 157.48 166.42 191.72 172.29 202.36 164.76 208.5 210.5 230.94 227.39 
Chelydra_serpentina_COL6A3 64.31 62.35 80.89 73.56 92.93 116.98 112.73 158.59 144.12 171.46 
Chelydra_serpentina_COX6A1 396.99 391.67 314.99 370.91 292.43 414.05 346.53 361.07 299.87 304.74 
Chelydra_serpentina_CPXM1 161.27 169.39 187.44 180.96 197.8 178.12 189.9 199.32 203.22 205.03 
Chelydra_serpentina_EEF1A1 2,781.63 2,858.98 2,693.10 2,797.84 2,705.68 3,199.25 2,966.95 3,143.76 2,936.90 3,082.41 
Chelydra_serpentina_EEF2 1,660.07 1,709.91 1,741.08 1,715.49 1,791.69 1,743.92 1,709.75 1,962.34 1,853.86 1,919.77 
Chelydra_serpentina_FNDC3A 67.59 67.93 81.58 81.21 90.61 81.89 78.31 85.3 106.37 121.6 
Chelydra_serpentina_FOXL2-like 54.27 78.09 77.52 129.07 87.18 123.72 113.73 130.9 128.67 146.61 
Chelydra_serpentina_FSTL1 731.61 798.23 846.76 828.25 873.96 721.53 804.08 827.96 877.25 904.64 
Chelydra_serpentina_GLG1 112.19 123.3 149.09 126.11 149.19 110 121.84 138.65 148.1 161.84 
Chelydra_serpentina_Gonad_DE_2 2,557.22 2,488.58 1,985.38 2,327.82 2,136.29 2,929.73 2,494.52 2,777.26 2,134.06 2,211.53 
Chelydra_serpentina_Gonad_DE_9 18.35 9.27 25.68 13.95 10.95 20.3 40.9 34.92 57.58 42.26 
Chelydra_serpentina_GPC1 71.62 71.33 92.78 70.01 88.68 68.45 88.33 84.16 106.25 109.95 
Chelydra_serpentina_GPM6B 179.21 169.34 172.26 188.39 190.66 196.4 168.54 200.71 210.58 233.84 
Chelydra_serpentina_HBZ 904.39 749.56 651.82 572.77 611.22 542.08 531.91 358.15 363.06 265.3 
Chelydra_serpentina_HSP90AA1 396.99 420.19 448.78 424.05 415.96 463.55 462.28 432.43 530.17 482.67 
Chelydra_serpentina_HSPA2 191.11 209.86 209.53 236.39 230.64 219.5 234.46 245.23 243.55 241.07 
Chelydra_serpentina_MFGE8 832.24 905.81 850.96 907.68 778.96 660.45 678.61 779.53 638.21 667.94 
Chelydra_serpentina_MMP14 104.88 124.56 166.09 161.43 195.75 91.91 157.5 150.08 167.07 156.53 
Chelydra_serpentina_MMP23B 78.61 78.65 86.05 100.19 76.69 113.53 100.36 119.4 113.72 109.96 
Chelydra_serpentina_MMP9 108.2 94.76 97.53 108.5 124.88 111.34 130.61 144.78 141.42 128.83 





Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_NGFR? 11.56 15.18 20.49 32.23 17.25 39.79 18.19 51 28.64 38.04 
Chelydra_serpentina_NYNRIN-like5 228.79 217.76 294.99 255.89 258.34 172.86 220.93 194.77 278.28 281.27 
Chelydra_serpentina_ORF1 713.82 691.94 831.16 763.19 792.77 754.78 714.73 798.74 740.92 771.66 
Chelydra_serpentina_PABPC1 994.63 1,027.50 1,043.07 1,076.45 1,083.61 1,071.84 1,065.94 1,125.42 1,135.33 1,088.33 
Chelydra_serpentina_RN7SL1 114.52 82.99 14.02 38.09 31.4 72.67 18.39 39.87 6.62 19.78 
Chelydra_serpentina_SFRP1 120.86 116.48 137.72 129.37 148.84 126.08 149.44 146.63 175.05 160.24 
Chelydra_serpentina_SLC12A1 87.69 89.37 80.48 74.09 114.07 72.9 64.79 37.59 32.79 32.63 
Chelydra_serpentina_SLC25A5 318.52 353.19 281.86 281.85 266.72 321.18 281 242.47 242.81 218.89 
Chelydra_serpentina_SMOC2 76.19 78.85 84.49 118.8 108.43 132.76 110.56 141.12 133.38 152.23 
Chelydra_serpentina_SOX9 141.46 119.14 153.69 177 174.58 147.18 186.29 158.59 187.32 186.59 
Chelydra_serpentina_SPARC 1,352.17 1,324.25 1,314.94 1,345.29 1,323.04 1,500.37 1,471.74 1,610.00 1,501.55 1,570.69 
Chelydra_serpentina_TUBA1C-like-like 502.18 502.87 479.08 541.73 421.7 414.43 490.96 384.68 326.97 281.64 
Chelydra_serpentina_uncharacterized 816.44 819.76 1,034.29 904.37 978 725.35 801.14 852.13 942.5 965.28 
Chelydra_serpentina_WSB1 99.13 110.28 121.26 95.21 139.07 96.07 100.93 122.29 138.37 146.01 
plexin-B3_isoform_2 33.69 31.15 38.92 22.98 39.24 28.99 41.62 47.07 52.43 56.7 
proprotein_convertase_subtilisin/kexin_type_9_pre
proprotein 
44.54 46.69 55.07 56.56 68 55.13 58.15 66.32 69.32 82.35 
Chelydra_serpentina_AES 504.19 522.58 454.76 537.27 439.12 497.75 470.14 469.66 418.34 395.04 
Chelydra_serpentina_ALDH1A1 326.94 316.5 302.73 290.69 282.17 351.89 296.65 285.95 294.98 297.38 
Chelydra_serpentina_ARHGDIB 178.04 192.7 143.84 174.73 147.36 173.23 164.92 169.84 112.72 143.31 
Chelydra_serpentina_AXIN2 29.46 29.04 32.02 34.9 31.51 31.69 29.45 32.32 47.12 31.6 
Chelydra_serpentina_ChEST250A23 10.68 9.62 10.93 9.65 13.12 7.75 9.41 10.65 20.33 13.98 
Chelydra_serpentina_CIRBP 445.65 425.6 429.49 438.55 428.8 483.08 432.05 437.56 478.43 439.23 
Chelydra_serpentina_COL26A1 83.91 77.6 84.88 73.43 90.49 74.04 68.97 78.39 91.56 79.75 
Chelydra_serpentina_DDX39A_like 141.27 136.5 131.36 114.95 113.56 121.55 129.65 113.27 104.38 92.21 
Chelydra_serpentina_EEF1B2 387.12 385.3 339.32 330.1 358.63 462.76 406.33 420.53 408.26 423.52 
Chelydra_serpentina_EIF4A2 45.78 40.5 46.26 37.14 45.41 39.79 41.17 49.31 49.2 49.98 





Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_Gonad_DE_10 33.76 22.16 66.12 25.66 40.29 22.82 48.69 20.44 50.17 24.06 
Chelydra_serpentina_HMGB3 555.74 545.33 532.38 534.01 508.42 631.76 530.11 507.89 513.07 498.03 
Chelydra_serpentina_HMGN2 995.72 997.56 903.6 1,091.00 823.44 1,077.44 997.54 914.33 891.63 882.11 
Chelydra_serpentina_HNRNPA1.3 228.16 198.15 249.84 219.88 181.99 191.67 248.96 207.74 155.76 188.94 
Chelydra_serpentina_HSP90B1 309.11 307.13 304.41 296.74 312.08 325.65 302.96 302.51 318.2 293.87 
Chelydra_serpentina_HSPA5 544.75 550.98 526.82 531.79 497.6 567.32 529.62 533.75 538.54 527.8 
Chelydra_serpentina_human-C1orf63 69.51 80.72 67.49 92.64 84.63 90.18 78.34 80.68 79.52 87.92 
Chelydra_serpentina_interferon_induced_transmem
brane_protein 
327.44 339.73 282.77 351.73 271.11 302.3 305.29 314.86 241.28 269.38 
Chelydra_serpentina_ITM2C 124.71 113.97 124.64 113.41 117.97 119.83 111.55 111.61 122.35 120.18 
Chelydra_serpentina_JARID2 31.11 29.29 37.3 30.68 37.59 29.89 29.25 32.85 62.97 34.37 
Chelydra_serpentina_KDM6B 16.94 19.63 23.23 20.15 24.18 15.12 15.25 19.34 28.87 23.04 
Chelydra_serpentina_MAPK6 68.63 59.59 70.01 61.9 61.52 63.69 57.55 56.21 83.62 66.41 
Chelydra_serpentina_MARCKSL1 442.21 426.61 435 445.23 406.6 423.53 445.63 408.65 391.32 396.79 
Chelydra_serpentina_METTL10 50.1 48.31 26.76 44.44 47.57 39.19 33.44 31.71 31.59 15.73 
Chelydra_serpentina_MIPEP 140.2 144.93 130.36 122.25 124.83 144.86 124.87 128.51 126.79 133.78 
Chelydra_serpentina_MMAB 172.8 165.23 139.68 175.15 122.03 144.43 123.85 122.55 114.15 155.39 
Chelydra_serpentina_MYLPF 3.01 0.36 1.31 1.78 2.1 15.55 5.53 2.74 5.8 2.31 
Chelydra_serpentina_OAZ1 762.5 825.08 703.75 768.27 713.14 904.88 809.08 783.48 754.64 740.57 
Chelydra_serpentina_OZF-like 29.86 25.34 44.84 31.78 15.59 56.53 57.55 45.2 62.14 38.97 
Chelydra_serpentina_PDIA4 209.41 206.05 230.37 207.51 213.6 236.66 212.55 223.43 233.88 239.31 
Chelydra_serpentina_PLEKHH1 87.55 87.04 107.02 107.43 72.87 59.47 74.91 90.07 103.49 100.56 
Chelydra_serpentina_PMSA6 391.02 386.03 334.31 344.32 273.21 380.76 334.3 347.24 264.56 304.15 
Chelydra_serpentina_PSMA4 263.2 286.23 265.04 255.85 220.52 293.62 249.05 266.92 222.17 248.84 
Chelydra_serpentina_PSMB3 88.47 84.16 69.66 77.04 55.44 102.42 72.34 76.93 51.44 60.09 
Chelydra_serpentina_PSMB4 540.51 564.78 488.6 550.73 377.38 585.52 486.47 520.47 429.78 447.29 
Chelydra_serpentina_PSMB7 369.53 396.17 311.56 380.45 319.8 416.14 351.78 343.66 307.68 324 





Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_SERF1A 194.36 193.71 159.88 167.57 176.75 228.37 178.63 206.31 197.29 181.84 
Chelydra_serpentina_SMIM19 63.19 59.4 57.73 58.65 55.25 70.39 64.29 55.46 58.61 66.18 
Chelydra_serpentina_STRAP 165.25 175.68 150.6 165.01 135.39 165.93 143.58 148.73 147.31 140.06 
Chelydra_serpentina_TAF10 218.37 238.13 197.75 233.07 172.01 245.21 200.97 250.97 178.27 192.25 
Chelydra_serpentina_TUBA1B-like 23.32 19.24 15.23 27.58 12.18 10.03 0 7.06 4.49 11.94 
Chelydra_serpentina_TUBA1C-like 517.02 575 512.6 505.14 476.59 471.38 477.55 487.94 410.41 391.76 
Chelydra_serpentina_TUBB2A 464.18 527.4 475.22 511.8 456.47 511.39 474.48 494.15 443.49 438.58 
Chelydra_serpentina_TUBB4A 146.91 134.16 110.57 115.82 80.97 126.4 142.32 170.47 127.37 108.07 
Chelydra_serpentina_WT1+KTS 295.18 294.44 277.22 281.28 268.63 274 263.41 263.72 262.64 254.56 
inosine_triphosphate_pyrophosphatase_isoform_a 119.34 104.78 85.9 85.89 96.02 108.57 100.54 89.13 90.46 77.72 
PREDICTED:_endogenous_retrovirus_group_PAB
LB_member_1_Env_polyprotein 
354.64 350.5 360.08 341.63 326.08 359.62 356.02 344.39 319.86 329.02 
PREDICTED:_serpin_H1_isoform_X1 131.03 156.19 147.67 177.72 163.86 155.97 151.73 192.54 189.9 187.19 
protocadherin_gamma-A1_isoform_2_precursor 10.46 11.5 16.69 18.55 16.99 6 12.8 19 16.12 11.6 
uncharacterized_protein_KIAA1143_isoform_1 53.29 48.38 49.53 60.69 51.7 53.62 48.64 44.78 51.67 45.27 
WW_domain-binding_protein_1 272.39 287.3 248.28 283.1 263.28 285.37 293.55 276.24 236.54 235.27 
5'-nucleotidase_isoform_1_preproprotein 30.43 30.36 30.1 39.29 25.18 29.94 26.55 30.28 26.12 24.63 
actin-
related_protein_2/3_complex_subunit_5_isoform_1 
298.79 291.68 259.07 298.21 260.74 309.81 282.97 275.6 262.97 263.96 
Chelydra_serpentina_ABCC5 27.26 30.73 33.17 30.89 34.32 31.99 35.44 36.22 32.74 37.9 
Chelydra_serpentina_actin_cytoplasmic_type_5 1,771.24 1,854.89 1,660.79 1,865.48 1,626.11 1,837.86 1,800.01 1,731.14 1,536.71 1,594.86 
Chelydra_serpentina_AHNAK2_like 19.08 16.3 24.14 22.21 24.41 23.86 22.14 30.97 33.3 31.72 
Chelydra_serpentina_AMD1 170.08 176.78 163.24 191.91 156.34 182.58 145.27 139.03 145.65 152.9 
Chelydra_serpentina_BAMBI 117.6 131.17 107.76 121.56 100.37 134.33 110.34 130.12 92.81 114.09 
Chelydra_serpentina_C2orf40 24.58 22.06 20.57 24.04 21.72 25.21 25.45 24.42 30.23 24.67 
Chelydra_serpentina_CACHD1 78.32 76.63 84.79 72.26 79.62 61.49 66.89 74.23 67.99 68.08 
Chelydra_serpentina_CALM1 234.24 239.2 214.69 228.77 232.25 231.11 221.28 210.71 221.71 196.37 
Chelydra_serpentina_CD55(complement_decay_ac
celerating_factor) 
136.51 148.89 150.76 172.6 144.08 184.31 145.28 191.23 178.79 215.72 





Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_Complement_receptor_1? 94.28 99.85 92.58 101.93 99.07 126.87 102.07 123.59 102.45 116.03 
Chelydra_serpentina_COQ3 87.89 99.62 78.97 95 79.58 96.49 78.68 78.12 74.17 80.99 
Chelydra_serpentina_CRIP2 201.87 206.8 205.14 196.48 187.32 193.99 185.69 202.8 131.86 171.39 
Chelydra_serpentina_CTDSPL2 7.04 8.29 11.84 7.19 8.91 9.18 10.38 7.49 10.6 9.5 
Chelydra_serpentina_DAD1 299.17 291.56 261.11 270.3 248.78 258.47 309.95 259.07 222.17 235.86 
Chelydra_serpentina_DDIT4 42.83 33.62 45.84 49.91 49.93 45.63 51.19 62.86 49.51 58.68 
Chelydra_serpentina_EEF1D 371.67 399.58 370.94 378.05 365.5 475.16 415.72 457.38 350.53 394.37 
Chelydra_serpentina_EEF1G 1,203.13 1,327.13 1,248.64 1,242.67 1,192.81 1,361.47 1,329.22 1,458.44 1,220.62 1,299.23 
Chelydra_serpentina_EIF3F 309.75 343.87 271.78 327.52 267.6 343.67 295.1 345.4 273.26 347.12 
Chelydra_serpentina_EIF4A1 690.1 678.3 703.67 675.06 609.06 581.24 658.17 606.83 576.79 547.66 
Chelydra_serpentina_EIF5A2 227.29 234.92 227.4 238.43 216.66 212.74 200.83 192.59 208.47 211.85 
Chelydra_serpentina_ELN 23.22 29.13 39.92 40.02 47.13 36.29 48.02 51.47 91.48 48.7 
Chelydra_serpentina_ERH 387.06 395.48 358.34 421.18 333.12 462.1 393.4 361.29 354.15 345.51 
Chelydra_serpentina_FAM214A 35.52 37.48 43.97 36.8 44.81 45.33 40.38 44.72 49.85 51.95 
Chelydra_serpentina_FBLN5 23.09 25.37 27.37 31.5 25.6 34.84 35.04 40.86 57.48 38.31 
Chelydra_serpentina_FBN2 24.77 21.47 40.34 26.01 37.69 17.09 26.76 31.43 41.02 36.76 
Chelydra_serpentina_FDXR 140.71 158.42 134.82 182.76 149.59 148.76 138.68 136.33 115.85 138.33 
Chelydra_serpentina_Gonad_ARM5C 69.83 76.18 100.31 81.4 97.94 70.39 89.73 91.81 46.13 76.58 
Chelydra_serpentina_Gonad_DE_7 44.01 39.31 23.69 45.2 16.13 36.54 34.01 20.57 28.56 26.67 
Chelydra_serpentina_GOT1 169.63 185.34 143.06 149.06 132.69 140.19 143.2 123.48 131.41 116.52 
Chelydra_serpentina_HMGB2 585.07 587.53 527.45 553.37 482.6 619.45 568.18 540.62 510.4 468.62 
Chelydra_serpentina_HMGN1 250.59 235.23 226.74 243.54 232.65 267.53 230.39 209.84 223.03 183.41 
Chelydra_serpentina_HNRNPAB 304.02 281.31 306.75 268.31 273.32 289.55 280.26 259.41 277.85 252.17 
Chelydra_serpentina_HSP90AB1 532.17 578.86 542.02 594.74 577.06 575.73 556.8 591.13 538.75 555.36 
Chelydra_serpentina_HSPA1A 9.22 10.82 8.62 11.89 7.44 8.29 10.96 11.16 9.93 7.88 
Chelydra_serpentina_HSPB6 53.47 47.84 48.5 59.59 52.87 50.89 60.36 62.74 47.59 45.04 





Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_IDH2 264.49 268.38 258.98 236.07 248.2 227.96 245.95 237.56 230.67 201.16 
Chelydra_serpentina_IMPDH2 431.77 452.65 441.61 451.96 453.37 461.17 481.67 497.23 417.28 453.48 
Chelydra_serpentina_INHBB 96.03 97.95 93.83 113.56 90.86 97.48 100.08 91.83 82.45 119.7 
Chelydra_serpentina_KHK 21.35 22.64 38.33 33.13 8.36 22.96 22.04 32.31 30.84 18.43 
Chelydra_serpentina_KIAA0101 177.87 167.67 161.16 173.93 142.89 213.36 185.21 131.15 164.09 131.28 
Chelydra_serpentina_KIAA1549L 6.17 6.46 8.99 6.06 8.1 8.43 7.72 10.31 12.21 12.45 
Chelydra_serpentina_LAMA4 38.23 43.21 45.47 36.9 39.1 39.12 38.84 46.9 44.85 44.54 
Chelydra_serpentina_LGALS12 15.38 13.26 12.87 15.35 18.07 21.09 19.41 23.57 21.67 16.24 
Chelydra_serpentina_LMX1B 6.9 11.61 10.56 13.3 8.57 8.8 12.34 11.45 16.92 12.15 
Chelydra_serpentina_LSM1 23.99 22.05 10.96 17.02 7.51 22.7 6.6 13.07 8.32 7.36 
Chelydra_serpentina_MINK1 22.56 31.31 42.73 37.05 43.34 23.01 37.32 30.52 41.21 39.98 
Chelydra_serpentina_MMP2 73.27 66.2 75.83 65.22 81.19 78.92 75.68 78.66 103.22 86.03 
Chelydra_serpentina_NACA 1,106.28 1,175.06 1,047.87 1,054.04 1,026.07 1,288.99 1,180.24 1,415.69 1,060.93 1,089.32 
Chelydra_serpentina_OLFML3 279.13 307.71 298.81 313.57 321.32 314.96 328.3 359.92 320.06 307.24 
Chelydra_serpentina_ORF 88.32 94.22 108.03 91.85 105.41 84.13 88.17 92.38 104.37 99.98 
Chelydra_serpentina_OSR1 61.53 56.35 58.77 62.26 51.75 66.44 59.12 64.25 65.4 56.27 
Chelydra_serpentina_PCNA 259.91 279.21 257.51 238.12 217.15 262.27 235.52 218.46 210.9 227.41 
Chelydra_serpentina_PHB2 412.89 439.75 384.06 386.22 373.38 401.55 397.37 399.2 347.15 335.94 
Chelydra_serpentina_PIK3IP1 44.91 52.92 50.88 59.29 55.47 69.34 70.38 80.57 71.59 88.47 
Chelydra_serpentina_PIN1 200.68 217.42 216.18 186.21 181.62 207.79 201.93 178.63 180.19 176.23 
Chelydra_serpentina_PLXNB3 15.32 25.54 40.37 23.3 51.44 16.48 31.64 39.76 43.65 34.03 
Chelydra_serpentina_PNRC1 83.05 88.54 83.8 98.83 93.53 95.87 112.06 98.99 107.44 107.72 
Chelydra_serpentina_PPDPF 1,768.02 1,874.46 1,591.90 1,847.21 1,679.45 2,266.98 1,944.82 2,203.20 1,889.82 1,876.55 
Chelydra_serpentina_PSMA2 151.15 142 120.41 135.47 123.8 148.09 136.2 128.08 120.96 118.13 
Chelydra_serpentina_PSMA3 296.63 304.64 243.72 246.73 219.92 334.26 243.73 264.19 247.92 229.44 
Chelydra_serpentina_PSMA7 131.02 134.86 122.93 119.61 101.61 135.11 127.73 114.64 106.6 109.44 





Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_RAN 297.06 313.07 270.53 287.87 261.15 311.28 268.84 261.82 262.96 256.74 
Chelydra_serpentina_REPS1_exon 9.93 7.02 6.48 0 0 3.42 0 1.2 6.89 3.05 
Chelydra_serpentina_RPL12 284.24 292.93 252.72 262.62 264.18 300.63 287.05 305.51 288.05 255.11 
Chelydra_serpentina_RPL22L1 266.27 259.61 230.76 229.29 220.22 337.36 240.42 258.96 232.83 239.01 
Chelydra_serpentina_RPL3 1,619.83 1,737.52 1,577.45 1,651.54 1,626.97 1,853.73 1,745.48 1,870.59 1,631.68 1,633.69 
Chelydra_serpentina_RPL4 1,065.70 1,157.92 1,017.29 1,125.09 1,023.04 1,252.13 1,130.66 1,168.13 1,023.55 1,129.99 
Chelydra_serpentina_RPL6 1,220.46 1,235.22 1,065.29 1,125.94 1,050.84 1,502.26 1,193.95 1,320.24 1,179.93 1,142.17 
Chelydra_serpentina_RPL7 675.94 695.58 621.1 601.73 585.44 847.45 697.64 724.77 609.37 636.43 
Chelydra_serpentina_RPLP0 2,147.02 2,256.45 1,948.49 2,141.61 2,010.08 2,676.50 2,383.35 2,470.27 2,137.18 2,231.71 
Chelydra_serpentina_RPS15A 232.42 258.73 229.73 258.96 226.61 333.63 258.43 301.51 245.94 289.5 
Chelydra_serpentina_RPS6 1,230.50 1,311.42 1,165.75 1,251.14 1,106.15 1,494.48 1,350.76 1,455.86 1,192.00 1,267.26 
Chelydra_serpentina_RPS7 1,833.41 1,873.43 1,672.24 1,745.26 1,469.91 2,403.46 1,777.63 2,036.41 1,798.52 1,810.71 
Chelydra_serpentina_RRM2 171.23 187.23 170.26 159.6 149.72 160.68 149.14 128.13 135.48 123.77 
Chelydra_serpentina_RUNX1T1 7.65 10.68 14.61 13.23 14.96 8.61 7.2 11.88 18.6 12.05 
Chelydra_serpentina_S100A5 3.8 2.42 2.48 2.02 3.17 1.63 3.49 2.99 5.27 3.5 
Chelydra_serpentina_SDC3 16.56 16.92 4.81 6.53 11.53 14.25 10.13 17.83 6.38 12.72 
Chelydra_serpentina_SET 499.65 486.28 481.62 473.64 431.85 473.7 450.97 430.58 435.91 415.51 
Chelydra_serpentina_Similar_Walleye_epidermal_
hyperplasia_virus_2 
225.35 258.75 292.94 236.64 272.53 221.62 223.15 271.91 261.02 285.95 
Chelydra_serpentina_SNRPB 290.51 277.18 287.52 290.79 260.71 291.93 294.85 288.7 248.44 213.22 
Chelydra_serpentina_SNRPD2 214.63 232.79 232.07 235.04 200.21 200.71 247.38 199.18 202.1 171.92 
Chelydra_serpentina_SOX8 56.35 54.48 49.65 52.78 43.39 46.26 40.37 44.73 42.54 45.02 
Chelydra_serpentina_SPTBN1 76.48 70.92 88.1 72.06 92.29 68.16 73.12 76.35 93.92 78.24 
Chelydra_serpentina_SRSF2 237.37 237.56 221.48 258.12 221.45 230.19 222.76 209.49 200.05 214.94 
Chelydra_serpentina_SRSF5 327.8 328.69 315.56 290.23 293.93 331.04 300.58 336.39 342.77 287.64 
Chelydra_serpentina_TPD52L2.2 51.66 55.28 60.16 61.91 36.45 43.24 46.12 54.09 37.12 41.8 
Chelydra_serpentina_TPT1 766.46 822.83 720.75 788.53 705.6 929.62 816.08 891.14 788.72 788.78 





Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_TUBA1C 294.21 351.52 270.91 289.97 254.52 282.81 271.38 265.89 247.92 221.62 
Chelydra_serpentina_YWHAD 734.73 811.25 709.16 771.29 659.39 819.21 747.83 698.04 737.07 691.48 
Chelydra_serpentina_ZNF135-like3 117.81 157.5 154.28 156.13 151.32 206.8 188.9 236.93 164.36 194.39 
Chelydra_serpentina_ZNF135-like4 89.67 103.25 135.5 95.44 120.41 55.11 61.14 62.05 121.43 70.8 
Chelydra_serpentina_ZNF34? 97.45 123.39 115.68 169.72 97.15 143.3 148.79 157.15 141.32 133.29 
Chelydra_serpentina_ZNF850-like4 88.67 136.13 104.2 80.89 121.7 150.4 109.27 176.38 137.64 157.52 
Chelydra_serpentina_ZNF850-like5 186.23 226.36 247.96 285.8 245.85 238.55 275.57 259.07 222.53 284.31 
Chelydra_serpentina_ZNF850-like6 111.05 115.73 140.81 115.57 130.72 123.43 141.09 132.32 137.27 132.06 
Chelydra_serpentina_ZNF_2 313.54 406 342.71 337.44 382.63 463.75 481.73 475.62 350.22 484.07 
Chelydra_serpentina_ZNF_4 9.11 11.27 20.82 8.08 19.03 31.35 25.08 22.06 31.59 22.73 
cysteine-rich_protein_1_variant_1 236.51 240.72 184.96 216.68 133 229.77 176.51 244.28 127.69 182.05 
disabled_homolog_2_isoform_2 73.67 67.66 70.1 65.47 67.34 73.05 65.2 72.95 87.02 78.95 
four_and_a_half_LIM_domains_protein_2_isoform
_a 
16.79 21.4 15.59 19.71 25.44 28.28 20.83 27.34 19.13 26.14 
misshapen-like_kinase_1_isoform_5 46.92 51.07 61.99 47.56 58.33 46.13 56.39 45.99 53.37 45.16 
polyadenylate-binding_protein_2 150.64 159.23 161.97 167.56 146.94 156.99 182.96 133.64 143.68 102.66 
PREDICTED:_dimethylaniline_monooxygenase_[N
-oxide-forming]_4_isoform_X3 
60.57 38.07 97.4 41.78 59.74 36.67 51.47 62.48 55.76 52.53 
PREDICTED:_zinc_finger_and_SCAN_domain-
containing_protein_29_isoform_X2 
200.35 215.59 241.19 224.92 241.34 181.12 190.17 214.35 196.7 219.11 
PREDICTED:_zinc_finger_protein_267_isoform_X
2 
13.31 17.25 33.68 10.82 33.6 14.32 12.73 23.51 17.31 28.53 
PREDICTED:_zinc_finger_protein_287_isoform_X
1 
18.95 27.46 34.64 23.53 30.67 22.01 21.74 26.38 43.8 39.27 
prolyl_3-hydroxylase_3_precursor 92.05 92.15 105.31 87.24 107.06 95.85 110.27 105.21 108.06 107.09 
T-complex_protein_1_subunit_theta_isoform_4 428.67 394.1 321.22 415.98 329.94 408.93 350.61 382.54 329.01 348.82 
tetratricopeptide_repeat_protein_4_isoform_1 184.74 198.64 160.08 182.22 163.3 203.39 185.43 189.5 145.32 175.15 
zinc_finger_protein_557_isoform_a 57.85 64.76 77.54 83.17 61.33 52.03 61.13 72.69 66.36 82.08 
15_kDa_selenoprotein_isoform_1_precursor 289.06 291.03 254.72 258.42 248.4 336.82 291.05 255.6 262.35 257.14 
39S_ribosomal_protein_L19,_mitochondrial_varian
t_1 
100.63 102.27 93.62 74.74 87.36 81.71 89.46 66.25 99.6 65.66 





Day 1 2 3 4 5 
Population S N S N S N S N S N 
BRCA2_and_CDKN1A-
interacting_protein_isoform_BCCIPbeta 
107.73 101.42 97.42 100.58 87.67 110.58 92.33 100.83 85.02 97.4 
Chelydra_serpentina_A2M 2.7 2.38 4.96 2.39 2.61 3.4 5.12 4.25 5.12 6.43 
Chelydra_serpentina_ABRACL 72.39 78.92 56.64 67.64 45.02 89.86 62.89 66.91 48.55 56.84 
Chelydra_serpentina_ADH5 354.69 427.25 378.06 433.24 377.01 463.73 390.09 466.72 384.47 429.24 
Chelydra_serpentina_AGMAT.1 13.98 9.89 6.85 0 7.3 0 6.42 2.12 4.04 5.37 
Chelydra_serpentina_AGMAT.2 21.03 22.31 21.46 13.99 30.21 10.18 12.07 12.73 30.39 21.19 
Chelydra_serpentina_ANP32B 665.3 702.15 695.94 744.46 719.87 727.3 699.13 749.63 625.4 737.74 
Chelydra_serpentina_AP4M1? 82.27 101.25 77.58 118.9 149.55 102.24 106.26 92.23 109.18 70.17 
Chelydra_serpentina_ARHGDIA 243.04 263.67 234.64 257.06 238.31 242.26 248.75 229.3 212.5 218.17 
Chelydra_serpentina_ARL8B 244.1 244.39 193.43 241.28 214.06 284.57 221.45 240.29 206.78 210.27 
Chelydra_serpentina_ARPC4 237.08 227.38 218.46 232.71 203.7 232.55 241.44 227.88 190.84 192.86 
Chelydra_serpentina_ATP5A1 529.36 594.99 503.48 509.83 489.19 541.44 494.19 484.94 474.23 442.1 
Chelydra_serpentina_ATP5C1 420.99 498.44 370.23 374.99 361.96 490.24 406.34 424.61 371.28 358.69 
Chelydra_serpentina_ATP5G3 517.09 460.69 434.78 432.2 362.7 475.25 401.7 451.89 340.29 407.09 
Chelydra_serpentina_ATP5O 385.16 427.33 355.57 388.89 314.3 414.56 336.56 363.5 320.82 314.79 
Chelydra_serpentina_BCAS1 65.03 60.66 65.25 72.27 61.82 60.85 70.55 69.34 72.87 65.5 
Chelydra_serpentina_BRP44 136.36 128.78 107.03 124 97.68 137.23 129.21 114.15 90.48 89.56 
Chelydra_serpentina_C-factor-like 283.79 357.72 271.64 318.88 271.26 360.56 299.34 353.26 276.62 336 
Chelydra_serpentina_CCNDBP1 39.09 37.38 34.98 39 31.89 41.14 35.87 33.81 29.05 30.81 
Chelydra_serpentina_CDC45 34.79 32.29 29.36 37.62 29.09 26.89 26.21 24.74 23.86 27.35 
Chelydra_serpentina_CDK1 199.06 215.19 182.62 216.29 168.79 222.21 179.75 162.56 166.85 163.37 
Chelydra_serpentina_CDKN1C 54.3 49.9 57.16 64.92 47.47 59.69 60.59 61.99 74.11 65.37 
Chelydra_serpentina_CHCHD2 119.45 123.12 98.81 105.44 86.91 117.09 101.15 105.76 87.47 92.66 
Chelydra_serpentina_CLDN11 834.89 972.94 778.15 1,010.06 880.37 1,039.18 936.2 1,025.16 814.79 1,049.00 
Chelydra_serpentina_CLEC2D.1 76.25 88.12 81.29 101.84 80.04 58.62 59.65 68.96 70.15 64.85 
Chelydra_serpentina_CLU 127.16 137.7 135.66 149.2 141.91 160.26 160.79 180.59 132.47 145.75 





Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_COMMD2 111.65 107.52 97.4 112.68 78.91 118.42 110.42 115.38 101.25 93.46 
Chelydra_serpentina_COX7A2 222.81 224.45 196.16 216.94 180.49 248.89 202.53 206.04 153.06 180.02 
Chelydra_serpentina_COX7B 345.51 347.01 286.31 312.72 270.16 365.87 308.14 358.28 238.61 285.63 
Chelydra_serpentina_CRABP1 70.65 88.7 74.4 77.93 72.39 85.02 74.37 86.47 66.59 86.94 
Chelydra_serpentina_DEK 136.32 120.63 120.28 119.62 111.54 134.72 121.92 101.63 128.31 104.98 
Chelydra_serpentina_EFEMP1 85.47 72.38 61.96 57.65 66.69 68.65 61.44 50.27 76.08 55.38 
Chelydra_serpentina_EIF1AX 313.49 285.21 271.36 332.3 245.79 338.57 293.75 246.78 285.12 284 
Chelydra_serpentina_EIF4G2 565.04 570.27 554.36 548.94 551.33 542.07 502.32 524.51 537.25 538.04 
Chelydra_serpentina_EPS15 55.55 64.69 55.47 5.8 78.49 53.42 50.98 49.46 49.1 60.2 
Chelydra_serpentina_FAM19A5 16.59 14.54 19.07 16.58 14.52 18.19 20.69 19.45 25.93 21.25 
Chelydra_serpentina_FAM64A 62.58 59.94 57.24 50.22 47.71 47.89 50.64 42.46 43.89 40.26 
Chelydra_serpentina_FBL 155.94 141.25 140.05 153.6 123.83 126.44 149.71 126.39 104.25 111.15 
Chelydra_serpentina_GLCE 75.74 76.26 80.11 90.1 85.06 76.32 71.01 78.58 79.16 82.74 
Chelydra_serpentina_GMNN 109.22 85.63 86.13 65.22 54.21 88.39 68.48 75.94 105 58.11 
Chelydra_serpentina_GNB1 265.06 256.83 256.43 268.67 252 259.89 235.99 245.37 256.8 253.65 
Chelydra_serpentina_GPI 209.31 194.01 171.51 220.11 170.67 232.06 189.94 190.51 182.41 182.96 
Chelydra_serpentina_H2AFV 328.29 337.3 282.88 305.8 270.54 347.74 306.96 296.6 274.28 266.26 
Chelydra_serpentina_HAPLN1 54.4 59.5 64.17 60.9 61.87 66.96 66.48 59.43 67.24 68.42 
Chelydra_serpentina_HIF3A 28.5 43.9 69.12 55.97 57.4 35.91 67.26 43.75 62.36 54.7 
Chelydra_serpentina_HMG14A-like 172.51 156.78 162.8 167.73 158.34 181.53 155.06 136.83 153.51 137.86 
Chelydra_serpentina_HNRNPD 154.26 144.88 144.16 147.23 133.34 131.73 127.96 131.4 115.43 121.22 
Chelydra_serpentina_HRSP12 220.87 196.93 178.85 142.02 156.34 208.77 168.91 181.44 196.09 185.09 
Chelydra_serpentina_Hypothetical_protein_1 41.7 47.97 50.3 65.19 76.77 68.72 46.7 62.47 68.63 56.43 
Chelydra_serpentina_Hypothetical_protein_UY3_1
7674_[Chelonia_mydas] 
58.4 59.06 48.75 41.96 50.18 55.97 56.31 67.58 70.93 44.26 
Chelydra_serpentina_ID3 289.74 315.24 274.09 309.71 274.84 353.8 307.71 335.81 283.15 293.9 
Chelydra_serpentina_IL22R 36.44 46.21 43.45 42.22 45.09 40.77 42.27 45.95 37.98 48.56 





Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_KI67-like 213.02 195.6 177.01 147.21 184.91 176.14 149.79 155.76 175.89 144.41 
Chelydra_serpentina_KI67.2 108.59 132.22 118.16 128.41 105.53 114.19 83.04 98.61 104.6 106.51 
Chelydra_serpentina_LMNB1 148.73 144.38 149.62 151.07 135.67 133.24 125.11 116.54 119.24 108.61 
Chelydra_serpentina_MAP3K13 23.79 21.95 22.92 24.19 22.43 26.71 29.83 29.51 29.18 22.05 
Chelydra_serpentina_MDH2 326.3 388.94 290.96 327.22 312.46 342.47 287.02 298.02 257.96 270.27 
Chelydra_serpentina_MDK 424.87 417.82 417.9 412.97 392.81 424.95 445.32 442.94 398.12 403.53 
Chelydra_serpentina_MINK1_exon 62.98 83.71 95.4 93.84 102.6 56.35 76.29 100.66 66.98 94.76 
Chelydra_serpentina_MMADHC 130.53 147.87 123.48 140.77 140.19 156.98 128.64 154.46 142.32 126.96 
Chelydra_serpentina_MT1X 69.74 76.11 75.15 81.67 51.62 90.88 88.86 87.31 70.44 69.13 
Chelydra_serpentina_MYL2 165.14 152.76 140.17 157.86 142.76 176.82 150.51 151.91 146.62 131 
Chelydra_serpentina_NCL 503.26 479.27 503.8 458.5 439.35 470.63 444.09 449.71 424.43 412.29 
Chelydra_serpentina_NUCKS1 344.76 306.89 362.84 326.75 331.73 278.78 301.4 277.06 326.35 318.36 
Chelydra_serpentina_NYNRIN-like2 348.59 325.22 356.49 344.85 307.65 318.57 319.91 311.74 325.94 333.57 
Chelydra_serpentina_NYNRIN-like4 1,217.21 1,375.58 1,479.31 1,451.72 1,391.73 1,437.64 1,431.04 1,557.81 1,433.17 1,684.59 
Chelydra_serpentina_P4HB 872.73 840.05 776.02 848.9 865.24 866.2 892.12 864.14 790.18 857.81 
Chelydra_serpentina_PALLD 59.61 59.71 68.84 64.28 78.43 59.4 55.3 74.7 71.56 75.27 
Chelydra_serpentina_PBXIP1 53.62 46.36 51.38 48.58 47.54 36.18 48.15 46.94 53.95 42.94 
Chelydra_serpentina_PCOLCE 36.75 55.08 53.72 76.39 56.72 61.83 80.3 85.19 69.44 67.38 
Chelydra_serpentina_PDCD6 94.43 97.41 84.14 79.68 79.89 95.82 89.17 79.59 73 81.53 
Chelydra_serpentina_PDLIM4 105.79 116.51 117.37 129.27 117.69 104.34 105.16 122.42 118.18 131.52 
Chelydra_serpentina_PLK1 95.78 114.24 101.56 113.8 104.99 92.32 92.26 97.38 79.24 80.54 
Chelydra_serpentina_POMP 172.3 172.04 145.91 169.05 141.23 182.98 156.1 147.72 150.97 144.63 
Chelydra_serpentina_PRC1 65.94 58.11 52.18 56.32 46.33 51.5 45.87 44.43 49.7 42.22 
Chelydra_serpentina_PTBP1 212.6 193.05 214.59 194.96 210.85 169.56 186.17 172.89 220.56 195.09 
Chelydra_serpentina_Reverse_transcriptase 5.57 3.64 9.08 3.84 5.6 4.17 6.91 8.24 7.74 4.91 
Chelydra_serpentina_RPA2 170.57 181.75 157.79 152.98 145.52 175.9 160.07 149.81 119.42 145.69 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_RPL29 587.94 556.09 525.1 606.84 482.65 711.74 602.56 616.46 607.84 580.53 
Chelydra_serpentina_RPL32 2,229.51 2,330.81 1,974.72 2,119.71 1,844.65 2,845.17 2,289.53 2,791.36 1,988.34 2,243.47 
Chelydra_serpentina_RPL34 451.94 435.47 385.45 435.1 354.78 543.23 478.29 572.65 398.52 465.32 
Chelydra_serpentina_RPL35 187.51 194.01 178.5 201.07 159.19 209.67 218.61 220.7 182.27 180.36 
Chelydra_serpentina_RPL36A 1,012.78 1,044.27 963.44 965.97 868.34 1,278.78 1,122.05 1,363.80 918.16 1,160.30 
Chelydra_serpentina_RPLP1 681.22 700.44 607.12 687.88 640.13 808.18 737.52 797.88 614.53 687.05 
Chelydra_serpentina_RRM1 208.82 231.6 252.59 213.19 232.32 155.38 195.86 201.58 205.28 191.09 
Chelydra_serpentina_SFPQ 218.89 229.81 229.03 228.9 214.85 210.98 207.44 206.83 205.4 196.14 
Chelydra_serpentina_SLC25A3 393.1 424.02 366.09 409.88 371.05 412.57 367.01 367.86 351.88 361.74 
Chelydra_serpentina_SLC25A34 13.12 12.2 16.28 11.82 12.12 9.81 13.25 15.4 14.35 11 
Chelydra_serpentina_SLC39A14 97.36 104.67 92.51 96.2 81.25 77.08 81.24 94.38 80.24 89.47 
Chelydra_serpentina_SNAI2 165.29 163.54 138.6 137.45 126.89 141.82 130.23 138.93 119.25 107.52 
Chelydra_serpentina_SNRPE 273.31 307.93 249.89 278.98 208.47 292.88 260.41 282.99 221.22 236.82 
Chelydra_serpentina_SOX4 82.39 67.3 82.32 90.1 76.02 74.67 81.12 72.94 82.87 81.2 
Chelydra_serpentina_TCP1 264.26 285.43 279.14 261.7 235.11 248.27 242.11 251.49 245.42 247.4 
Chelydra_serpentina_TFG 214.06 228.79 208.14 221.02 206.87 204.2 180.95 199.22 169.62 171.67 
Chelydra_serpentina_TIMP3 171.14 170.69 182.58 164.8 191.63 159.87 150.68 174.02 182.38 181.17 
Chelydra_serpentina_TOMM5 171.13 146.27 124.17 139.51 143.37 151.75 132.11 120.34 141.06 124.78 
Chelydra_serpentina_TPM1 238.27 230.7 222.88 238.05 211.61 220.64 214.27 222.6 216.25 202.92 
Chelydra_serpentina_TUBA4A? 184.54 227.55 183.31 183.7 170.05 197.14 173.67 189.16 160.08 143.91 
Chelydra_serpentina_TYMS 74.35 77.81 66.81 71.37 67.51 73.07 65.82 61.04 56.25 55 
Chelydra_serpentina_UBE2C 154.28 178.99 116.29 148.98 103.89 152.73 141.59 144.98 103.98 122.09 
Chelydra_serpentina_Uncharacterized_protein_7 121.56 140.7 183.05 165.19 165.85 113.02 142.14 119.29 151.85 153.51 
complement_receptor_type_2_isoform_2_precursor 17.99 17.89 17.04 23.43 19.28 21.09 16.8 20.91 27.97 22.85 
exosome_complex_component_RRP41 71.8 71.19 70.89 75.07 70.72 58.26 72.59 63.61 53.31 54.22 
glutaredoxin_2_isoform_1 105 107.95 92.73 84.58 91.11 113.91 91.71 95.5 83.26 92.28 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
induced_myeloid_leukemia_cell_differentiation_pro
tein_Mcl-1_isoform_3 
172.69 187.16 150.56 153.64 131.16 172.33 134.63 164.85 160.2 172.87 
inositol-3-phosphate_synthase_1_isoform_4 128.47 132.62 103.17 91.15 105.32 102.8 103.75 98.78 97.27 88.26 
MICOS_complex_subunit_MIC13_isoform_2_precu
rsor 
139.92 157.12 128.59 139.74 106.22 145.68 146.76 143.44 99.9 115.99 
OX-2_membrane_glycoprotein_isoform_d 53.77 44 70.28 49.63 70.66 43.48 72.44 50.19 62.64 57.3 
PREDICTED:_anomalous_homeobox_protein_isofo
rm_X2 
17.85 15.88 18.93 25.06 20.81 26.23 27.03 28.81 32.32 31.51 
PREDICTED:_carbohydrate-responsive_element-
binding_protein_isoform_X5 




62.48 72.34 59.32 53.54 44.76 64.14 45.98 55.92 59.66 49.81 
PREDICTED:_protein_PRRC2C_isoform_X7 18.84 23.98 20.5 24.51 13.12 12.97 14.99 17.49 13.07 18.32 




333.49 348.02 320.64 331.91 287.84 395.47 344.48 345.97 316.65 336.02 
single-stranded_DNA-
binding_protein,_mitochondrial_precursor 
104.22 104.29 79.84 86.47 87.78 112.45 92.56 101.77 65.1 79.36 
SRSF_protein_kinase_3_isoform_3 13.69 19.93 19.98 24.28 22.71 18.01 20.69 26.81 26.99 21.63 
succinyl-CoA_ligase_[ADP/GDP-
forming]_subunit_alpha,_mitochondrial_precursor 
107.73 108.57 94.13 102.74 94.22 106.04 91.58 87.72 85.94 95.3 
translin_isoform_1 205.62 183.69 188.8 220.39 170.17 190.23 188.89 165.94 168.4 180.24 
tropomyosin_alpha-3_chain_isoform_Tpm3.2cy 279.22 286.13 274.41 296.78 311.33 282.7 299.69 274.33 259.36 255.46 
24-hydroxycholesterol_7-alpha-
hydroxylase_isoform_1 
26.37 19.01 16.88 13.23 21.56 15.23 11.31 8.61 23.06 12.12 
ADM_precursor 13.77 24.65 12.24 22.35 16.52 14.87 12.64 10.29 4.4 11.92 
alpha-1-antichymotrypsin_precursor 1.09 0.26 3.09 0.65 1.52 1.25 6.52 1.32 1.9 2.24 
alpha-2-HS-glycoprotein_preproprotein 0 0.57 0.52 0.71 0 0 1.47 0.73 0.46 0 
baculoviral_IAP_repeat-
containing_protein_5_isoform_1 
63.43 65.02 51.57 68.31 50.31 57.17 55.71 54.12 57.08 49.38 
Chelydra_serpentina_ABHD14B 22.55 19.36 18.93 11.43 1.68 11.09 16.26 15.6 18.62 14.84 
Chelydra_serpentina_ADAMTS19 50.25 43.55 53.69 39.83 42.6 34.74 32 31.37 30.99 29.48 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_AFP 17.51 0.46 38.11 3.07 3.39 4.28 119.43 9.68 12.99 22.07 
Chelydra_serpentina_ALDH1A2 96.79 96.64 90.46 98.65 85.48 79.47 80.71 80.55 77.24 76.41 
Chelydra_serpentina_ANO5 29.5 31.16 32.99 33.82 40.73 30.19 24.15 29.05 36.37 36.28 
Chelydra_serpentina_APOC3 27.18 23.16 16.38 7.42 15.29 16.19 23.03 16.03 17.72 17.66 
Chelydra_serpentina_ARF1 236.75 242.31 217.97 234.56 199.3 251.5 216.14 206.53 212.68 215.77 
Chelydra_serpentina_ATP1A1 738.93 821.41 760.2 787.69 802.94 801.38 745.99 801.86 733.57 783.6 
Chelydra_serpentina_CCNB1 162.05 182.94 167.37 183.69 135.89 176.4 150.91 154.66 129.71 122.79 
Chelydra_serpentina_CD74 183.35 160.28 178.41 171.71 195.47 178.83 196.94 184.54 200.96 201.77 
Chelydra_serpentina_CDK3 7.49 13.32 11.71 14.5 13.75 16.61 19.38 21.86 27.03 24.75 
Chelydra_serpentina_CFB 20.98 18.38 16.74 21.63 21.53 18.36 31.43 24.64 26.53 22.99 
Chelydra_serpentina_CFD 25.55 21.98 30.14 30.03 18 24.1 28.81 31.68 20.28 19.85 
Chelydra_serpentina_Counting_factor_associated_
protein_D-like 
24.86 20.06 21.47 35.41 16.15 23.58 24.97 29.74 34.62 32.6 
Chelydra_serpentina_CREB3L1 29.95 33.11 42.17 37.66 45.05 37.12 42.97 49.46 46.77 46.67 
Chelydra_serpentina_CTNNB1 407.92 428.52 407.57 395.86 389.58 397.44 368.99 383.2 388.73 374.05 
Chelydra_serpentina_CTSK 45.67 38.75 46.69 45.45 42.58 46.58 55.61 51.52 48.93 55.24 
Chelydra_serpentina_DDX3X 42.28 32.74 35.49 32.14 31.54 20.78 13.86 34.73 51.2 34 
Chelydra_serpentina_DEGS1 110.88 121.96 94.23 96.44 102.72 106.74 105.08 92.66 95.8 101.3 
Chelydra_serpentina_DES 68.13 78.35 90.52 74.77 97.73 58.16 87.58 95.17 82.43 76.31 
Chelydra_serpentina_EDF1 147.45 138.8 141.89 136.86 116.84 141.62 140.83 157 139.73 133.59 
Chelydra_serpentina_FAM132A 16.21 16.29 18.03 18.98 13.41 16.14 15.53 19.19 18.38 19.48 
Chelydra_serpentina_FETUB 4.87 0.4 10.84 0.51 0 0.74 41.52 2.77 4.3 7.03 
Chelydra_serpentina_FoxL2 2.59 1.1 2.14 3.52 0.81 2.53 1.19 3.19 2.7 3.58 
Chelydra_serpentina_GC 2.69 2.6 4 0.87 4.6 2.32 5.17 3.41 5.94 3.38 
Chelydra_serpentina_HBA2 340.86 263.59 341.24 263.26 384.9 373.31 451.64 393.38 466.26 391.4 
Chelydra_serpentina_HELLS 60.9 58.62 57.92 53.54 57.4 58.07 54.07 52.67 47.84 52.82 
Chelydra_serpentina_Hemoglobin_subunit_rho 633.6 560.91 632.23 467.72 553.14 493.85 592 412.74 457.65 303.32 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_HNRNPA2B1 427.34 408.22 423.38 387.66 370.8 399.89 388.8 368.12 372.33 351.96 
Chelydra_serpentina_IGFBP7 41.09 37.99 46.09 59.8 45.11 38.07 56.08 73.35 47.5 55 
Chelydra_serpentina_ITIH2 0.71 0.1 1.85 0.25 0 0.12 6.25 0.52 1.31 1.2 
Chelydra_serpentina_KANK2 1.41 6 17.54 5.01 14.76 4.86 7.78 17.12 9.8 10.85 
Chelydra_serpentina_KPNA2 179.45 217.45 182.92 187.16 161.61 182.98 169.08 163.55 161.07 155.9 
Chelydra_serpentina_LY6E.2 366.59 327.23 377.72 475.7 302.66 409.38 285.82 396.08 308.76 346.98 
Chelydra_serpentina_MCM4 53.61 65.53 58.2 47.92 57.29 46.66 41.96 45.67 46.12 45.14 
Chelydra_serpentina_MFAP2 244.12 246.81 257.14 262.52 266.72 256.16 281.04 290.96 281.99 261.85 
Chelydra_serpentina_MHC 20.5 17.13 39.54 23.14 24.32 15.23 32.49 20.31 12.92 19.31 
Chelydra_serpentina_NEURL1B 58.45 64.93 69.29 69.78 73.67 63.07 59.81 63.96 63.06 70.88 
Chelydra_serpentina_P4HA2 33.19 40.64 48.1 44.52 44.81 45.28 52.75 63.72 50.54 49.72 
Chelydra_serpentina_PDGFD 124.83 98.35 120.52 110.29 124.12 108.65 117.83 105.98 114.1 113.07 
Chelydra_serpentina_PLA2G15 305.59 303.05 295.12 284.44 259.49 278.09 227.84 250.74 226.99 275.25 
Chelydra_serpentina_PLAT 256.02 262.31 264.44 225.01 238.79 232.24 221.94 244.51 226.65 226.32 
Chelydra_serpentina_PSAT1 97.27 100.93 96.44 92.93 90.61 91.57 88.72 105.15 106.2 115.46 
Chelydra_serpentina_PTPRQ 23.39 22.92 18.89 15.83 21.39 17.3 11.47 9.21 7.71 9.95 
Chelydra_serpentina_RCL1 87.32 85.48 69.83 75.5 72.61 78.61 80.48 76.86 69.56 80.13 
Chelydra_serpentina_RPL10A 1,235.43 1,366.43 1,200.56 1,230.50 1,155.06 1,567.02 1,355.67 1,567.55 1,260.54 1,265.25 
Chelydra_serpentina_RPL13A 1,006.88 1,121.26 985.13 1,022.66 961.21 1,104.76 1,128.89 1,217.66 925.9 992.62 
Chelydra_serpentina_RPL15 425.08 449.02 382.94 425.66 377.4 490.81 443.5 507.53 402.06 426.28 
Chelydra_serpentina_RPL30 337.18 363.77 286.34 348.22 294.55 425.05 344.43 379.63 301.12 329.27 
Chelydra_serpentina_RPL31 915.1 965.43 851.2 856.58 806.57 1,135.47 929.36 1,122.37 895.32 918.28 
Chelydra_serpentina_RPL7A 1,875.96 2,065.60 1,753.29 1,935.94 1,675.06 2,226.61 1,992.81 2,201.99 1,804.50 1,894.55 
Chelydra_serpentina_RPL9 1,866.61 2,131.16 1,979.18 2,042.48 1,717.24 2,440.43 2,108.82 2,269.75 1,876.54 2,034.01 
Chelydra_serpentina_RPS26 2,141.08 2,312.66 2,104.91 2,195.09 1,988.97 2,514.51 2,436.78 2,829.28 1,962.63 2,181.81 
Chelydra_serpentina_RPS28 1,187.81 1,140.16 1,063.09 1,077.97 1,065.83 1,341.86 1,264.81 1,417.44 1,120.20 1,097.49 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_RPS8 224.35 243.1 214.24 229.52 210.66 269.27 244.95 265.45 221.88 211.52 
Chelydra_serpentina_RPS9 1,480.38 1,436.98 1,409.48 1,384.91 1,360.60 1,509.42 1,644.02 1,515.92 1,450.97 1,388.67 
Chelydra_serpentina_SERF2 81.44 75.84 83.72 68.45 81.87 73.2 80.31 83.7 71.3 68.34 
Chelydra_serpentina_SLC3A2 120.83 99.13 116.36 102.15 121.47 102.18 127.81 118.16 122.7 109.65 
Chelydra_serpentina_SPHKAP 8.11 4.45 7.46 8.05 8.65 6.77 9.16 9.37 13.49 11.84 
Chelydra_serpentina_SRSF3 623.3 717.45 605.46 635.16 540.65 644.37 613.24 594.14 516.35 560.93 
Chelydra_serpentina_STAR_mitochondrial-like 13.93 10.71 10.01 15.45 6.55 8.09 5.91 6.75 6.24 6.28 
Chelydra_serpentina_STXBP2 2.58 2.84 4.3 8.64 2.99 7.89 5.52 12.67 9.61 9.46 
Chelydra_serpentina_SULT2B1 79.59 82.54 85.12 85.8 92.07 69.42 97.25 85.45 93.53 91.31 
Chelydra_serpentina_TUBA4A 59 61.53 64.07 44.55 48.19 33.42 49.85 44.2 39.16 37.44 
Chelydra_serpentina_UBA52 1,197.38 1,256.07 1,069.34 1,137.37 1,169.68 1,378.61 1,201.22 1,321.54 1,095.70 1,065.21 
Chelydra_serpentina_WNT6 37.16 42.08 44.99 51.19 26.37 35.07 43.04 44.55 27.11 44.58 
Chelydra_serpentina_YWHAQ 830.26 813.4 775.68 845.26 751.2 850.33 787.22 815.62 775.55 755.53 
Chelydra_serpentina_ZNF135-like2 329.13 353.63 372.24 312.59 327.49 274.26 271.13 357.73 383.46 334.22 
Chelydra_serpentina_ZNF135-like5 33.35 29.73 27.45 23.15 30.28 34.93 27.94 52.67 48.61 41.18 
Chelydra_serpentina_ZNHIT1 47.13 49.37 48.63 53.67 44.36 44.05 56.6 53.9 45.06 41.98 
CMP-N-acetylneuraminate-beta-galactosamide-
alpha-2,3-sialyltransferase_4_isoform_2 
16.78 23.73 18.78 27.64 20.96 30.68 23.92 26.67 25.63 28.75 
dystroglycan_preproprotein 118.08 131.98 141.22 135.95 139.88 112.31 119.93 132.05 132.56 147.19 
EMILIN-1_precursor 68.01 75.67 77.55 82.05 81.36 69.39 87.83 79.29 69.35 76.59 
FAST_kinase_domain-
containing_protein_2_variant_1 
22.02 22.4 27.96 29.61 35.6 27.68 28.22 34.1 32.68 45.85 
gastrotropin_isoform_2 0 0 2.58 1.4 0 0 3.62 1.43 0.91 2.42 
glutamate_dehydrogenase_1,_mitochondrial_isofor
m_a_precursor 




51.32 61.62 61.21 57.9 68.41 60.61 58.7 65.87 74.32 65.89 
hippocampus_abundant_transcript-like_protein_1 108.69 108.27 113.24 118.62 109.4 110.12 106.52 105.8 107.08 114.3 
HLA_class_II_histocompatibility_antigen,_DP_alph
a_1_chain_precursor 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
HLA_class_II_histocompatibility_antigen,_DR_alph
a_chain_precursor 
61.02 58.08 72.48 59.13 69.01 70.68 82.77 71.9 78.1 67.17 
immunoglobulin_superfamily_containing_leucine-
rich_repeat_protein_precursor 
14.24 13.78 17.31 16.45 18.98 17.41 14.96 21.78 25.45 21.5 
kinesin-like_protein_KIF22_isoform_1 52.08 61.66 57.61 50.22 42.95 42.32 56.71 44.04 44.67 36.01 
kunitz-
type_protease_inhibitor_2_isoform_a_precursor 
80.43 75.74 78.33 65.38 73.98 74.99 79.81 69.15 75 66.31 
myeloid-associated_differentiation_marker 234.25 246.41 241.25 286.45 260.36 227.64 239.89 243.45 231.76 234.97 
nectin-1_isoform_3_precursor 28.76 35.13 34.44 26.86 30.57 32.06 32.33 30.6 25.96 33.05 
nodal_modulator_1_precursor 93.95 103.51 95.46 101.81 94.98 97.27 90.58 102.9 96.05 107.99 
PREDICTED:_2,4-dienoyl-
CoA_reductase,_mitochondrial_isoform_X1 
79.41 86.72 58.79 60.37 63.68 75.64 64.42 50.87 74.58 54.7 
PREDICTED:_collagen_alpha-
1(II)_chain_isoform_X4 




6.27 10.29 9.36 11.91 8.18 10.21 11.71 14.1 15.79 12.72 
PREDICTED:_phospholipase_D2_isoform_X1 66.33 95.68 71.5 106.6 80.43 81.96 96.41 91.9 58.15 77.23 
PREDICTED:_tetraspanin-4_isoform_X3 19.35 26.6 20.7 24.79 22.45 24.51 36.5 38.07 23.61 26.82 
PREDICTED:_zinc_finger_protein_620_isoform_X
3 
232.89 259.78 250.19 316 245.15 281.8 255.46 314.01 247.76 294.16 
probable_G-
protein_coupled_receptor_22_variant_1 
5.59 9.49 10.96 15.88 10.52 8.66 9.24 10.16 9.05 5.15 
protein_AMBP_preproprotein 1.45 1.37 4.73 0.86 2.02 1.25 10.63 1.17 0 2.59 
protein_regulator_of_cytokinesis_1_isoform_2 31.99 39.05 41.26 30.77 40.06 25.75 35.35 34.79 37.17 29.32 
ruvB-like_1_isoform_1 103.1 105.2 100.68 98.73 85.27 102.86 96.6 91.26 101.4 81.97 
syntaxin-binding_protein_2_isoform_c 6.88 11.11 8.98 6.97 13.34 13.52 8.11 11.9 13.63 12.82 
transmembrane_protein_98 72.89 76.08 75.41 83.4 65.91 84.44 72.69 89.03 69.31 75.33 
uncharacterized_protein_C14orf79 37.99 36.81 28.94 33.69 33.8 38.13 25.18 31.52 31.71 28.62 
zona_pellucida_sperm-
binding_protein_2_isoform_1_preproprotein 
3.54 4.74 6.08 4.62 4.86 6.41 9.91 10.6 9.04 11.43 
26S_proteasome_non-
ATPase_regulatory_subunit_14_variant_1 
122.69 107.36 104.04 117.78 107.93 119.22 104.39 103.82 108.46 95.96 
26S_proteasome_non-
ATPase_regulatory_subunit_4 
219.65 245.74 221.44 239.5 186.21 230.95 212.85 239.95 191.55 198.86 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
C-C_motif_chemokine_21_precursor 32.16 26.29 38.72 39.82 30.44 40.93 38.43 38.74 26.33 35.75 
cathepsin_G_preproprotein 12.71 8.55 10.93 5.5 18.45 8.53 18.2 11.63 27.23 16.18 
Chelydra_serpentina_ACCSL 45.71 40.22 49.34 47.35 47.56 53.83 50.37 49.19 58.24 58.52 
Chelydra_serpentina_ACTB(beta) 4,765.84 5,062.93 4,494.56 5,052.84 4,512.65 5,013.26 4,747.55 4,999.73 4,346.03 4,474.44 
Chelydra_serpentina_ADAMTS10 8.11 10.47 17.99 13.02 21.91 11.19 15 16.76 20.39 23.12 
Chelydra_serpentina_AEBP2 14.94 9.34 14.59 15.33 13.67 12.32 11.9 10.54 15.13 15.92 
Chelydra_serpentina_ARL5A 43.83 42.28 45.1 60.15 48.56 42.31 41.88 53.54 46.02 53.64 
Chelydra_serpentina_ATP5G1 377.79 438.44 357.53 410.65 355.36 471.15 405.08 361.95 309.52 322.72 
Chelydra_serpentina_ATP6V0D1 187.84 215.01 195.47 211.96 189.72 189.69 191.95 195.14 169.56 169.58 
Chelydra_serpentina_CAPN5 36.7 38.18 44.62 46.39 50.51 32.42 40.65 50.82 49.25 59.69 
Chelydra_serpentina_CDC20 132.24 166.93 136.78 136.16 119.58 135.36 140.43 136.81 111.57 104.43 
Chelydra_serpentina_CDON 31.07 35.84 48.58 38.67 43.38 25.99 32.9 40.55 44.57 46.59 
Chelydra_serpentina_CLDN10 23.16 21.09 16.5 17.43 18.69 17.51 13.2 11.47 12.98 11.31 
Chelydra_serpentina_COL23A1 24.46 19.04 22.76 25.76 22 23.53 20.37 25.22 25.66 32.57 
Chelydra_serpentina_COX5A 385.52 449.79 341.65 386.07 293.2 435.79 379.31 384.09 338.59 323.49 
Chelydra_serpentina_CPNE4 6.24 5.01 3.63 2.39 4.4 6.53 3.72 7.35 6.44 9.32 
Chelydra_serpentina_CRB2 34.18 33.73 40.45 41.32 36.92 33.17 33.37 38.27 38.16 39.9 
Chelydra_serpentina_CST3 278.56 324.26 249.19 302.11 223.41 337.22 280.13 371.77 259.15 318.59 
Chelydra_serpentina_CXCR7 44.01 37.03 36.71 34.43 47.01 41.03 37.93 43.05 48.93 41.49 
Chelydra_serpentina_DMRT1 43.96 53.01 44.9 55.98 47.05 53.36 57.42 52.13 49.98 59.93 
Chelydra_serpentina_ELMO1 63.75 80.27 70.2 81.55 82.2 75.53 76.96 83.58 71.85 88.37 
Chelydra_serpentina_FREM2 24.61 24.25 32.67 27.37 30.5 24.26 26.94 30.6 36.21 33.32 
Chelydra_serpentina_FZD9 11.3 9.41 13.09 10.35 13.13 13.02 15.39 16 12.22 12.45 
Chelydra_serpentina_GBA 5.48 9.69 17.9 9.72 20.04 14.15 18.87 26.55 9.51 10.52 
Chelydra_serpentina_GEN1 14.67 16.74 16.14 17.04 19.28 13.64 13.87 15.91 15.32 18.34 
Chelydra_serpentina_GPR149 4.83 5.27 8.15 4.84 7.23 4.51 5.68 6.35 6.79 7.41 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_HNRNPK 298.71 282.73 290.47 289.21 279.65 288.69 292.74 261.2 293.09 258.4 
Chelydra_serpentina_HSD17B1 47.92 51.57 49.18 47.69 41.7 35.27 46.17 39.81 33.85 32.9 
Chelydra_serpentina_Hypothetical_protein_UY3_1
4060_[Chelonia 
81.6 109.92 102.26 108.39 111.88 123.11 86.6 52.91 55.43 37.7 
Chelydra_serpentina_ID2 93.74 71.99 72.96 67.99 94.76 70.72 72.05 67.94 71 70.72 
Chelydra_serpentina_IFI27 153.55 120.66 115.05 146.03 99.02 119.38 139.64 154 93.56 119.29 
Chelydra_serpentina_IFI6 158.14 132.33 137.83 153.39 105 125.51 120.55 130.43 106.36 116.69 
Chelydra_serpentina_IFIT1 56.18 65.56 56.62 59.26 46.57 44.7 42.8 56.96 43.03 49.09 
Chelydra_serpentina_IL17REL 1.74 1.93 2.51 2.87 2.73 3.85 3.19 3.99 5.31 5.06 
Chelydra_serpentina_ITGB4.2 5.52 5.24 9.97 7.48 9.56 5.25 7.6 9.15 8.4 13.06 
Chelydra_serpentina_KI67-like.2 81.99 93.64 82.35 128.65 88.92 100.39 63.67 101.18 102.07 101.67 
Chelydra_serpentina_KI67.3 163.98 148.33 127.52 162.54 146.06 201.25 196.96 164.97 158.89 159.19 
Chelydra_serpentina_KRT8 346.3 426.35 411.9 416.31 364.19 369.44 403.28 460.98 380.27 407.08 
Chelydra_serpentina_low-
density_lipoprotein_receptor-related_protein 
4.1 6.2 6.05 13.81 5.03 10.17 4.22 14.44 4.66 18.09 
Chelydra_serpentina_LOXL3 57.03 59.12 46.07 50.58 60.07 75.68 86.05 60.86 60.9 63.07 
Chelydra_serpentina_MEGF8 2.22 7.85 11.6 15.76 16.24 1.91 8.15 17.48 7.7 13.64 
Chelydra_serpentina_MGAT4A 23.41 18.28 27.51 36.47 24.45 19.79 22.98 28.59 25.42 27.5 
Chelydra_serpentina_MGP 30.83 33.61 24.32 29.62 41.59 27.08 28.3 27.22 31.19 17.26 
Chelydra_serpentina_MXRA5 6.25 4.46 8.4 3.91 9.34 5.22 8.72 7.42 11.76 8.65 
Chelydra_serpentina_MYL12B 189.43 197.76 175.23 192 156.46 240.45 176.78 199.72 164.09 169.02 
Chelydra_serpentina_MYL9 318.61 332.21 341.99 347.55 309.41 312.73 335.83 386.58 318.18 347.46 
Chelydra_serpentina_NPTX1 2.98 6.91 4.78 8.18 6.52 5.37 3.98 6.57 1.88 6.87 
Chelydra_serpentina_NR2F1 169.66 164.98 170.82 180.65 170 154.52 161.86 168.43 158.09 164.73 
Chelydra_serpentina_NSA2 375.66 369.79 369.4 369.84 342.86 420.51 403.13 442.02 410.56 389.01 
Chelydra_serpentina_NYNRIN-like3 116.79 110.1 123.91 113.17 116.32 98.62 107.68 114.57 121.25 132.82 
Chelydra_serpentina_NYNRIN-like7 50.65 45.42 48.4 64.65 64.51 40.92 57.26 40.39 62.84 63.54 
Chelydra_serpentina_NYNRIN-
like_hypothetical_protein 
277.23 286.93 361.32 301.21 304.89 237.32 258.47 283.42 316.98 348.24 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_PFN2 414.65 391.92 360.48 383.92 352.1 394.25 361.46 343.54 361.28 383.25 
Chelydra_serpentina_PKD1 19.45 17.75 18.37 21.78 20.31 18.51 17.6 16.54 16.11 17.37 
Chelydra_serpentina_PLLP 39.18 44.19 27.8 28.43 34.83 30.79 31.8 30.09 40.8 28.84 
Chelydra_serpentina_PODXL 89.07 88 111.37 88.66 92.93 74.67 82.18 84.53 92.32 89.27 
Chelydra_serpentina_RPS13 758.2 753.9 692.58 778.07 668.77 892.28 769.33 841.58 665.3 716.71 
Chelydra_serpentina_RPS23 644.7 649.87 556.69 648.07 526.5 729.41 635.2 730.15 586.36 621.85 
Chelydra_serpentina_RPS3 850.08 904.78 786.67 879.25 769.16 982.78 898.67 936.54 841.26 847.55 
Chelydra_serpentina_SDHB 198.3 227.18 191.04 206.51 160.49 210.35 182.7 198.99 154.76 148.35 
Chelydra_serpentina_SNRPD3 152.78 158.89 137.52 174.97 116.18 183.14 158.59 163.89 131.17 132.08 
Chelydra_serpentina_STAU2 29.01 31.69 33.73 28.31 33.91 28.35 30.24 30.47 35.72 28.37 
Chelydra_serpentina_TCOF1 49.26 47.16 52.84 48.98 52.49 46.86 58.83 53.81 56.33 52.91 
Chelydra_serpentina_TMEM206 16.24 14.1 11.97 14.26 14.95 15.36 12.99 14.21 16.55 13.83 
Chelydra_serpentina_TMEM254 98.48 103.76 102.96 126.27 100.56 106.99 110.46 102.79 116.81 111.46 
Chelydra_serpentina_TMEM63C.2 0 4.2 7.75 10.52 6.2 2.55 2.72 8.98 0 0 
Chelydra_serpentina_TMPO 48.6 39.14 53.77 38.32 25.38 29.04 50.8 33.51 28.09 34.2 
Chelydra_serpentina_transmembrane_protein_211 36.07 33.05 37.9 53.14 42.22 43.44 35.77 42.42 42.06 50.61 
Chelydra_serpentina_VCAN 77.87 77.88 87.79 85.83 88.98 74.77 80.66 81.82 89.54 88.82 
Chelydra_serpentina_WSB1.2 415.71 322.69 371.68 390.5 395.45 456.91 400.73 412.72 509.59 453.49 
chromosome-associated_kinesin_KIF4A 42.6 49.36 50.38 46.5 45.94 40.33 41.74 40.46 45.57 42.31 
complement_component_receptor_1-
like_protein_precursor 
55.63 42.02 52.79 67.42 47.63 61.24 66.28 60.25 58.32 57.03 
COUP_transcription_factor_1 16.89 25.2 23.68 18.86 15.68 14.53 13.78 7.19 13.74 10.08 
glutathione_S-transferase_Mu_4_isoform_2 17 20.03 14.79 14.07 16.57 13.65 16.64 15.78 11.79 6.96 
immunoglobulin_superfamily_member_21_precurso
r 
65.6 73.5 66.03 63.79 55.31 61.69 62.21 64.52 59.46 49.35 
integrin_alpha-3_preproprotein 50.46 53.71 60.29 62.14 62.73 44.64 57.29 53.57 46.78 57.17 
keratin,_type_I_cytoskeletal_17 3.73 1.98 4.88 1.66 4.88 8.84 5.14 9.89 9.17 7.53 
Krueppel-like_factor_5_isoform_2 14.75 13.55 19.86 18.95 15.52 15.19 17.05 18.56 17.05 16.67 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
PREDICTED:_ADAMTS-
like_protein_5_isoform_X5 
29.51 33.15 38.54 36.14 40.68 18.82 32.17 33.92 34.46 31.97 
PREDICTED:_coiled-coil_domain-
containing_protein_134_isoform_X1 
118.94 120.52 118.34 119.84 128.22 121.88 114.37 125.46 114.2 123.99 
PREDICTED:_ecto-ADP-
ribosyltransferase_5_isoform_X1 
1.16 3.55 3.28 4.8 5.65 5.32 4.26 10.29 5.81 7.12 
PREDICTED:_intracellular_hyaluronan-
binding_protein_4_isoform_X2 
227.08 218.35 210.05 219.33 188.19 227.64 222.11 194.24 206.27 201.98 
PREDICTED:_peroxidasin_homolog_isoform_X2 12.09 13.43 13.64 13.65 16.4 13.66 13.34 17.38 20.2 21.24 
PREDICTED:_prickle-like_protein_1_isoform_X1 20.64 17.96 26.95 22.53 12.44 10.25 18.94 24.03 22.03 24.38 
PREDICTED:_protein_S100-A14_isoform_X1 5 3.03 6.06 1.27 4.1 2.46 3.28 4.97 4.54 4.66 




22.64 28.82 29.99 35.58 30.4 23.94 35.43 29.51 35.15 29.3 
PREDICTED:_storkhead-
box_protein_2_isoform_X2 
19.75 18.55 19.6 21.59 20.34 24.44 16.88 19 21.58 25.96 
PREDICTED:_transmembrane_protein_206_isofor
m_X6 
4.92 5.32 6.99 3.85 5.74 4.85 3.98 4.2 8.36 3.55 
PREDICTED:_von_Willebrand_factor_A_domain-
containing_protein_2_isoform_X1 
7.72 7.18 7.04 6.84 7.4 7.32 5.85 9.3 8.92 8.64 
PREDICTED:_zinc_finger_with_UFM1-
specific_peptidase_domain_protein_isoform_X5 








18.63 20.9 17.36 22.03 18.16 22.66 22.34 18.05 29.29 20.79 
transketolase_isoform_1 398.43 432.42 386.66 412.92 383.85 430.44 395.22 404.93 351.42 380.4 
tricarboxylate_transport_protein,_mitochondrial_is
oform_a_precursor 
48.64 40.8 35.47 36.27 44.98 31.44 36.31 37.94 51.75 32.88 
tubulin_beta-4B_chain 348.59 383.83 354.7 374.89 313.07 391.69 365.08 368.31 354.68 356.99 
Chelydra_serpentina_Interferon_inducible_protein2
6-1-1 
69.46 37.78 70.46 56.86 41.29 43.21 53.94 31.7 56.82 18.05 
Chelydra_serpentina_NPLOC4 48.39 48.21 68.93 81.94 45.94 39.74 50.47 47.94 53.4 69.23 
Chelydra_serpentina_RBM3 539.97 592.59 546.12 587.24 534.21 554.61 556.67 566.42 495.05 517.94 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_PFN1 632.13 543.89 536.64 582.38 544.91 460.26 618.88 518.78 493.44 420.75 
Chelydra_serpentina_RPL21 1,155.40 1,306.37 1,050.89 1,116.00 1,035.17 1,487.11 1,182.70 1,341.22 1,092.81 1,235.95 
40S_ribosomal_protein_S16_isoform_1 667.09 671.95 582.65 609.55 607.36 815.9 651.21 759.13 638.61 673.18 
40S_ribosomal_protein_S27-like 140.78 111.25 124.53 140.73 115.22 140.89 114.98 113.7 108.7 115.04 
cadherin-1_isoform_1_preproprotein 220.08 254.17 262.58 286.2 251.11 218.97 260.46 278.65 224.03 253.06 
Chelydra_serpentina_RHBBD3 23.62 47.06 33.65 45.71 42.61 40.65 45.33 35.1 42.2 31.32 
Chelydra_serpentina_ZNF135-like1 310.99 406.77 444.66 402.69 464.43 272.92 453.79 378.44 381.06 360.48 
feline_leukemia_virus_subgroup_C_receptor-
related_protein_2_isoform_1 
4.84 5.47 0.63 0 1.01 5.83 4.44 5.86 4.47 8.91 
minor_histocompatibility_antigen_H13_isoform_1 175.85 206.01 168.77 187.79 171.36 199.05 176.05 184.07 138.07 166.01 
PDZ_domain-
containing_protein_GIPC1_isoform_1 
22.46 19.52 23.84 25.55 20.05 19.47 24.23 19 29.33 21.06 
PREDICTED:_protein_lifeguard_3_isoform_X1 25.02 28.75 34.04 37.91 35.93 15.7 23.44 24.62 29.53 29.61 
PREDICTED:_ubiquitin-like_modifier-
activating_enzyme_1_isoform_X2 
147.88 167.02 160.55 159.25 162.8 125.59 157.88 154.09 128.38 127.74 
PREDICTED:_zinc_finger_protein_397_isoform_X
1 
27.87 31.34 43 49.43 34.39 25.07 27.9 39.11 24.89 34.03 
twinfilin-1_isoform_2 30.82 32.32 37.89 43.73 32.72 25.19 23.1 30.16 27.31 29.17 
angiogenin_precursor 89.92 92.93 85.3 81.63 99.71 101.26 101.46 111.12 86.83 101.92 
aurora_kinase_B_isoform_3 46.66 53.52 49.85 54.4 44.64 50.25 45.52 45.63 43 37.82 
Chelydra_serpentina_CALR 747.85 697.5 719.68 693.18 676.26 668.12 702.44 662.19 670.37 672.56 
Chelydra_serpentina_FAM120A 107.91 109.5 120.57 114.27 124.66 107.54 104.94 109.48 125.51 122.97 
Chelydra_serpentina_FZD4 37.68 37.86 46.29 44.85 46.99 31.03 32.87 35.34 47.14 41.1 
Chelydra_serpentina_HSPA8 80.3 58.96 88.73 98.61 25.8 58.46 70.86 44.88 49.98 23.71 
Chelydra_serpentina_LAMP1 416.9 485.25 498.09 583.55 494.62 522.18 366.99 521.96 544.21 463.71 
Chelydra_serpentina_OPRG 262.15 276.96 279.46 280.65 267.26 239.68 266.87 268.5 269.78 261.13 
Chelydra_serpentina_PRKAR1A 264.25 229.68 254.16 270.03 254.3 249.17 243.04 224.37 274.02 255.92 
Chelydra_serpentina_RBBP7 136.95 119.61 128.47 122.53 123.46 128.06 121.99 125.83 133.4 129.4 
Chelydra_serpentina_RPS5 1,375.35 1,564.40 1,375.69 1,452.48 1,387.64 1,613.19 1,493.11 1,696.95 1,361.80 1,318.53 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_TCF3 49.04 52.44 70.95 54.8 70.24 42.25 50.95 51.36 56.52 55.5 
Chelydra_serpentina_Transmembrane_protein_176
A-like 
26.02 70.51 36.8 46.15 45.28 44.77 39.79 55.13 25.06 59.91 
Chelydra_serpentina_YBX1 1,564.33 1,451.27 1,464.30 1,467.65 1,373.13 1,487.84 1,456.60 1,476.72 1,413.24 1,347.49 
Chelydra_serpentina_ZNF_5 62.2 48.1 68.53 62.06 44.66 30.1 48.16 45.89 58.42 43.27 
FERM_domain-containing_protein_8_isoform_1 25.95 30.89 38.22 33.14 41.96 25.42 28.84 31.75 31.44 40.74 
mitochondrial_fission_regulator_1_isoform_1 61.04 64.49 67.78 69.34 61.97 62.27 54.33 61.22 61.23 61.1 
molybdopterin_synthase_catalytic_subunit_large_s
ubunit_MOCS2B 
86.1 105.26 95.33 117.72 122.13 96.3 97.78 85.57 79.62 95.28 




48.35 51.27 49.64 58.47 49.11 48.02 57.28 45.23 43.69 43.18 
PREDICTED:_acyl-
coenzyme_A_thioesterase_1_isoform_X3 
44.93 60.05 61.89 64.14 53.22 56.1 51.29 58.05 58.27 59.3 
PREDICTED:_kinesin-
like_protein_KIFC1_isoform_X3 
58.74 61.65 67.17 71.19 54.1 48.65 61.61 55 46.39 52.09 
PREDICTED:_SH2B_adapter_protein_2_isoform_
X4 
41.41 42.89 52.97 44.08 54.19 40.24 41.81 51.47 48.16 51.24 
PREDICTED:_zinc_finger_protein_717_isoform_X
3 
48.47 69.58 68.09 72.95 52.16 42.97 36.4 69.36 52.64 78.93 
protein_lifeguard_3_isoform_2 52.29 58.27 72.49 59.82 62.13 37.33 49.21 53.11 61.76 53.52 
receptor_expression-
enhancing_protein_4_isoform_1_precursor 
71.11 90.15 78.11 83.7 87.02 81.91 69.1 74.76 65.76 59.85 
serine_protease_inhibitor_Kazal-
type_5_isoform_c_preproprotein 
1.05 0 0.34 0 0 1.35 3.37 0.32 0.61 0.4 
sulfhydryl_oxidase_2_precursor 40.38 43.89 50.4 45.97 48.15 41.69 42.92 43.04 56.77 50.24 
transmembrane_emp24_domain-
containing_protein_7_precursor 
143.67 114.76 131.91 122.77 126.31 129.93 128.54 115.41 139.95 150.98 
Chelydra_serpentina_CLPX 4.1 7.73 9.81 9.7 4.28 1.18 7.52 7.45 4.74 9.44 
Chelydra_serpentina_KI67.4 133.71 103.8 100.13 113.93 98.57 139.85 122.71 84.92 116.68 95.59 
Chelydra_serpentina_Nap1L1.1 547.04 539.9 532.28 560.38 496.21 616.44 534.12 522.56 525.41 542.7 
Chelydra_serpentina_NDUFA8 139.29 141.88 134.1 150.76 150.4 159.46 144.08 136.5 99.61 117.35 
Chelydra_serpentina_ovomucoid 1,075.68 385.73 354.93 455.6 458.83 576.57 760.33 354.26 435.32 202.35 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_TPM3 37.02 51.55 57.12 43.77 65.6 72.38 45.3 35.31 45.38 44.78 
forkhead_box_protein_I3 24.32 36.84 35.23 34.92 34.83 44.04 43.79 37.58 29.99 33.78 




6.63 5.47 12.27 7.84 8.08 2.85 6.09 5.35 5.11 9.33 
reticulocalbin-1_precursor 67.44 66.93 66.34 76.82 73.42 69.69 70.49 76.52 67.51 87.3 
reticulon-4_isoform_C 456.25 454.03 396.53 404.12 434.56 445.87 417.09 421.65 411.42 473.01 
ribonuclease_4_precursor 145.69 61.18 83.67 73.19 118.59 148.59 151.13 53.72 78.93 40.08 
Chelydra_serpentina_SCD.1 38.82 59.12 50.69 84.75 37.42 30.83 52.07 63.28 65.59 77.94 
Chelydra_serpentina_AP4M1 172.38 236.92 178.27 136.98 226.1 208.82 179.71 223.74 176.94 218.07 
Chelydra_serpentina_PGAM1 0 0 2.32 12.6 7.42 9.16 3.26 2.15 8.21 5.45 
glioma_tumor_suppressor_candidate_region_gene_
2_protein 
88.43 61.69 71.88 72.2 58.1 59.96 91.9 74.28 69.39 70.8 
PREDICTED:_histamine_H3_receptor_isoform_X1 4.72 4.84 4.93 9.42 10.11 10.26 9.1 11.94 10.51 25.56 
PREDICTED:_integrin_alpha-10_isoform_X9 0 2 1.85 0 0 0 3.89 2.57 3.27 1.09 
thiosulfate_sulfurtransferase/rhodanese-
like_domain-containing_protein_1_isoform_1 
62.5 92.01 73.09 108.75 85.92 112.65 92.93 106.09 75.45 84.41 




86.45 89.86 94.32 106.89 126.85 120.42 101.56 131.9 116.64 149.37 
PREDICTED:_serpin_B6_isoform_X4 157.96 161.36 145.41 176.75 163.53 170.28 155.51 152.9 152.88 166.73 
PREDICTED:_solute_carrier_family_25_member_
34_isoform_X3 
1.64 1.74 3.75 4.37 0.86 0 1.51 2.49 0 1.26 
PREDICTED:_sulfotransferase_1C4_isoform_X1 42.12 35.04 29.12 35.16 24.58 29.84 22.74 35.25 21.48 32.33 
PREDICTED:_V-set_and_transmembrane_domain-
containing_protein_2B_isoform_X1 
27.59 29.67 29.83 21.41 21.91 23.49 25.85 23.32 17.28 25.81 
prolyl_3-hydroxylase_2_isoform_a_precursor 24.45 65.7 52.37 76.34 30.65 26.09 37.7 40.27 30.53 51.81 
Chelydra_serpentina_beta-1,4-
galactosyltransferase_3-like 
33.34 63.27 57.28 68.47 47.64 30.19 57.97 56.3 38.54 48.49 
Chelydra_serpentina_FKBP1A 17.84 18.16 7.92 11.39 18.63 21.49 15.72 22.03 19.79 12.6 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_UFM1 142.47 107.34 124.27 122.09 133.11 144.27 126.07 107.69 118.53 110.46 
growth_arrest-specific_protein_1_precursor 255.3 264.52 256.39 292.95 238.88 252.95 260.63 253.61 225.19 253.65 
lysine--tRNA_ligase_isoform_2 58.23 35.79 40.88 28.86 35.88 28.55 28.49 22.29 21.28 19.14 
PREDICTED:_phospholipid_phosphatase-
related_protein_type_2_isoform_X1 
7.7 6.91 10.44 8.4 6.49 5.35 4.89 9.86 7.19 6.82 
Chelydra_serpentina_S100-A11 127.06 129.76 97.05 141.41 142.23 147.9 173.77 172.95 123.84 131.96 
hypoxanthine-
guanine_phosphoribosyltransferase_variant_1 
40.59 51.16 48.97 29.74 58.06 43.28 54.26 49.69 45.9 43.35 
phosphoglycerate_kinase_1 298.64 300.55 293.76 299.23 284.89 347.36 329.93 357.98 309.31 293.32 
Chelydra_serpentina_CCT4 518.07 547.98 497.87 498.18 465.67 548.11 503.86 505.36 493.45 473.56 
Chelydra_serpentina_ZNF420.2 254.78 251.87 250.25 263.96 226.05 199.81 202.78 207.48 208.5 228.46 
Chelydra_serpentina_TMEM176B-like 400.96 377.16 376.36 353.55 330.14 356.98 343.98 332.81 286.16 311.36 
Chelydra_serpentina_TUBA1A 63.4 99.96 66.68 96.92 76.73 104.98 73.76 87.52 63.47 78.6 
ras-like_protein_family_member_11B_variant_1 28.14 41.65 27.35 51.08 42.38 37.73 48.65 53.89 50.69 73.35 
Chelydra_serpentina_CLTA 202.06 264.79 173.72 211.5 128.7 200.01 183.6 187.49 153.56 174.77 
glutathione_S-transferase_Mu_4_isoform_1 121.01 133.45 118.71 118.54 100.91 135.2 133.99 144.15 102.3 127.79 
Chelydra_serpentina_PPIA 338.07 448.31 317 351.3 314.14 414.09 365.47 370.98 343.41 319.18 
Chelydra_serpentina_SAT2 90.19 108.96 88.61 122.7 97.84 85.88 106.87 101.25 89.07 83.35 
E3_ubiquitin-protein_ligase_RNF213_isoform_3 71.35 70.93 66.13 77.46 64.96 65.39 60.8 68.95 58.8 67.21 
lysozyme_g-like_protein_2_precursor 69.92 19.09 14.25 40.03 16.23 39.78 30.55 20.16 12.83 14.2 
microsomal_triglyceride_transfer_protein_large_su
bunit_isoform_1_precursor 
54.17 46.54 52.7 42.87 53.41 48.28 42.38 51.35 52.01 52.18 
retinol_dehydrogenase_13_isoform_2 117.08 128.7 136.6 105.84 144.36 89.03 108.83 116.15 91.68 104.37 
Chelydra_serpentina_AGTPBP1 0 8.25 10.15 20.69 8.12 16.72 3.57 2.35 17.97 11.94 
Chelydra_serpentina_GALNT18 84.85 94.85 86.27 91.74 94.95 112.46 90.67 114 102.29 117.71 
renin_receptor_precursor 178.79 175.29 174.52 173.02 163.26 196.07 181.05 189.02 198.53 204.34 
Chelydra_serpentina_Gonad_DE_5 37.19 32.87 37.94 24.74 50.98 32 27.73 18.29 42.99 42.82 
Chelydra_serpentina_PPP2R2A 8 11.32 6.97 9.47 8.36 4.59 14.69 8.08 3.08 6.14 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_transmembrane_protein_176-
like 
130.92 136.27 170.95 109.66 113.93 134.54 136.83 116.69 92.48 106.08 
cathepsin_D_preproprotein 199 212.16 235.3 213.37 235.95 200.04 236.91 233.22 248.72 239.34 
Chelydra_serpentina_TPP2 9.57 10.53 11.8 1.89 13.33 12.81 11.71 9.66 17.21 20.41 
Chelydra_serpentina_TTC39A 17.45 18.27 17.49 25.1 21.77 21.67 21.03 23.3 24.31 24.62 
crk-like_protein 37.72 25.85 36.37 25.74 29.7 12.98 34.09 23.19 15.43 23.17 
exosome_complex_component_RRP43_variant_1 63 46.45 64.05 52.69 44.18 59.63 53.69 41.96 63.47 55.27 
PREDICTED:_serine_protease_hepsin_isoform_X1 38.58 35.04 43.79 36.85 54.08 26.81 56.1 52.46 55.92 53.19 
probable_RNA-binding_protein_23_isoform_4 240.53 271.33 246.52 254.94 254.81 253.06 260.63 265.53 220.09 211.94 
transmembrane_7_superfamily_member_3_precurs
or 
46.87 51.99 50.36 53.86 57.24 51.71 47 54.25 54.55 59.61 
tropomyosin_alpha-3_chain_isoform_6 89.3 106.9 89.48 97.24 106.19 88.25 105.49 92.61 101.19 93.66 
X-box-binding_protein_1_isoform_XBP1(U) 152.48 151.92 136.98 135.45 138.11 172.43 133.08 140.29 159.83 156.06 
Chelydra_serpentina_ASTN2 18.9 22.41 21.47 21.48 30.23 24.48 25.57 34.1 32.44 37.56 
Chelydra_serpentina_CSDE1 91.07 82.1 102.75 94.1 89.88 68.21 86.28 87.79 114.47 102.94 
Chelydra_serpentina_KI67.1 52.94 57.04 68.91 50.72 69.6 47.01 53.74 48.25 61.65 58.68 
Chelydra_serpentina_MLEC 56.98 60.79 65.34 62.92 62.19 51.75 55.95 53.2 69.77 70.14 
Chelydra_serpentina_MYO1B 43.91 53.96 58.02 47.6 57.5 44.07 50.21 58.44 69.69 65 
Chelydra_serpentina_PAPLN&NUMB 43.39 45.31 61.54 46.73 49.6 39.69 42.44 47.24 51.13 58.17 
Chelydra_serpentina_SNCB 12.45 15.33 16.25 14.96 10.48 9.33 9.95 10.94 4.18 7.71 
Chelydra_serpentina_SPPL2B 72.91 69.49 74.28 71.79 77.86 68.73 63.98 63.08 76.67 78.64 
Chelydra_serpentina_ST5 28.96 32.38 33.89 36.44 32.97 32.59 32.1 37.92 38.34 39.92 
Chelydra_serpentina_TJP2 22.51 24.54 37.44 24.65 31.26 15.26 24.41 28.29 30.82 33.45 
delta(24)-sterol_reductase_precursor 101.02 100.22 103.04 111.17 103.73 118.85 108.29 110.47 120.7 118.19 
forkhead_box_protein_O3_variant_1 26.5 31.64 35.58 29.27 35.07 31.12 32.89 31.18 39.88 37.81 
nucleoside_diphosphate_kinase,_mitochondrial_isof
orm_b 
40.48 59.9 57.78 46.76 28.51 45.36 36.29 45.6 25.03 35.41 
PREDICTED:_cadherin-11_isoform_X1 45.08 49.17 60.2 53.26 75.01 48.78 45.8 59.78 69.22 72.78 
PREDICTED:_GDNF_family_receptor_alpha-
1_isoform_X1 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
PREDICTED:_tensin-3_isoform_X6 115.02 107 126.3 118.96 126.88 104.26 104.58 108.98 127.68 126.81 
prosaposin_isoform_a_preproprotein 76.33 63.36 69.04 76.97 77.57 63.49 74.44 75.62 74.11 79.15 
protein_CREG1_precursor 79.27 78.92 88.19 90.52 83.95 99.39 79.89 84.13 88.55 94.13 
ubiquitin-conjugating_enzyme_E2_J1_variant_1 60.1 54.3 61.53 49.2 57.71 56.59 49.66 51.71 59.39 58.31 




409.15 439.68 403.69 442.86 392.44 467.77 422.49 450.37 402.87 430.44 
MRG/MORF4L-binding_protein_variant_1 55.72 52.13 47.58 31.93 52.82 49.42 55.86 49.31 56.49 51.33 
multivesicular_body_subunit_12A_isoform_1 108.8 90.6 146.02 115.8 88.38 87.37 86.54 95.88 107.61 97.44 
mesencephalic_astrocyte-
derived_neurotrophic_factor_precursor 
144.91 139.77 123.33 135.5 109.75 143.8 130.86 132.3 131.65 129.72 
bone_marrow_proteoglycan_isoform_1_preproprot
ein 
33.3 13.83 10.01 12.19 20.98 31.84 15.04 17.28 7.94 8.52 
Chelydra_serpentina_RPL5&FAM69A 253.86 258.98 235.66 255.7 244.91 311.14 262.82 278.38 252.83 254.49 
CLOCK-interacting_pacemaker 15.17 12.69 18.79 14.27 13.9 11.18 12.5 13.87 17.17 14.49 
PREDICTED:_angiopoietin-
related_protein_1_isoform_X1 
1.07 1.51 3.48 0 1.11 0.92 3.91 1.29 4.93 4.91 
PREDICTED:_nuclear_distribution_protein_nudE_
homolog_1_isoform_X1 
58.65 61.42 68.64 53 60.09 47.6 48.75 53.26 55.64 49.69 
basal_cell_adhesion_molecule_isoform_1_precurso
r 
69.61 71.68 72.61 69.56 74.54 64.12 76.38 68.56 59.33 53.82 
Chelydra_serpentina_ACTC1(alpha,cardiac) 113.69 126.37 108.47 116.42 115.36 148.49 92.77 119.56 85.35 105.49 
HD_domain-containing_protein_2_variant_1 30.35 53.65 33.03 47.43 29.43 37.93 31.83 31.94 25.06 28.29 
PREDICTED:_nuclear_receptor_subfamily_5_grou
p_A_member_2_isoform_X2 
93.23 100.57 104.24 110.78 104.47 86.28 86.83 105.14 95.6 104.96 
Chelydra_serpentina_ORF4.1 159.99 202.97 245.13 181.94 221.65 163.18 185.9 208.56 190.16 189.17 




Gene expression values (RPKM) in gonads from embryos incubated at 31 degrees 
Celsius (Guo, 2017). Embryos from Southern or Northern Minnesota were sampled on 









Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_CHCHD10 282.01 276.73 198.24 212.49 233.74 202.6 194.48 179.09 182.21 213.74 
Chelydra_serpentina_CYP17A1 36.78 63.26 53.89 63.01 77.66 98.21 103.53 85.54 112.2 101.36 
Chelydra_serpentina_DCN 349.9 328.13 369.25 378.27 402.16 368.54 431.77 402.6 400.9 421.09 
Chelydra_serpentina_PCOLCE-like 20.13 18.33 27.35 18.04 18.86 29.8 24.8 44.16 54.22 49.93 
Chelydra_serpentina_AMHR2 227.53 226.67 322.03 288.63 371.08 416.13 458.79 472.95 642.03 569.59 
Chelydra_serpentina_CAMP 78.36 58.69 114.48 108.92 141.22 117.67 157.95 141.16 187.63 157.85 
Chelydra_serpentina_CKB 167.24 107.98 82.97 156.83 112.21 76.28 77.2 73.96 68.24 54.43 
Chelydra_serpentina_CLDN6_like 99.99 81.26 106.32 93.49 148.45 120.36 171.03 185.76 234.93 184.77 
Chelydra_serpentina_COL3A1 322.55 262.3 338.53 334.87 389.71 301.06 372.26 328.61 371.68 353.76 
Chelydra_serpentina_ELN_isoform 132.62 86.54 149.46 131.56 162.7 165.8 173.26 197.85 218.33 173.15 
Chelydra_serpentina_FXYD2 253.94 195.35 133.6 289.25 253.53 109.52 180.22 112.3 111.44 70.14 
Chelydra_serpentina_HBB 115.37 59.27 153.04 109.16 349.77 298.53 546.28 421.4 1,279.52 623.89 
Chelydra_serpentina_RPL28 1,425.98 1,300.58 1,511.26 1,394.46 1,746.70 1,602.66 1,827.58 1,851.52 1,931.99 1,579.00 
Chelydra_serpentina_TUBA3C 157.07 191.82 259.21 294.33 253.4 341.76 318.15 331.13 247.73 333.48 
Chelydra_serpentina_ZNF850-like_5ƒ?? 311.59 328.05 383.39 376.39 374.47 463.58 375.39 370.88 402.09 435.24 
alpha-2-macroglobulin-
like_protein_1_isoform_1_precursor 
0 0 5.37 3.54 0.82 7.57 5.84 4.34 4.26 6.54 
Chelydra_serpentina_ADAD2 20.19 30.68 30.69 39.24 35.85 58.03 56.66 48.97 60.35 67.59 
Chelydra_serpentina_AFP-like 26.34 0 3.13 15.01 12.93 87.71 95.22 83.24 20.18 66.17 
Chelydra_serpentina_AIF1L 157.62 173.83 163.64 192.08 143.66 154.85 131.45 126.63 128.89 131.03 
Chelydra_serpentina_AMH&JSRP1 52.6 57.91 42.03 44.19 37.62 35.18 31.81 36.16 32.38 33.35 
Chelydra_serpentina_ANXA2 581.32 554.46 657.97 669.42 688.59 611.51 642.88 715.04 671.69 645.93 
Chelydra_serpentina_ATP5D 304.87 304.48 268.21 290.78 297.08 304.03 332.11 347.7 251.83 245.63 
Chelydra_serpentina_CA15_like 54.12 61.24 34.83 79.46 62.86 31.94 40.16 25.84 25.84 24.96 
Chelydra_serpentina_CA2 21.14 13.02 8.18 18.35 16.45 7.08 10.01 8.42 5.39 2.24 
Chelydra_serpentina_CDH16 60.37 44.04 35.76 65.48 52.53 27.61 37.48 21.88 17.34 15.01 
Chelydra_serpentina_COL11A1 96.17 76.19 79.41 85.6 61.35 68.52 49.05 53.64 37.85 50.95 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_COL1A2 671.55 504.97 617.33 675.96 736.11 635.38 693.07 669.86 735.37 708.74 
Chelydra_serpentina_COL4A5 169.23 160.3 204.94 185.8 196.3 210.85 200.25 193.47 248.18 260.74 
Chelydra_serpentina_COL4A6 92.68 95.57 114.37 106.28 105.52 123.86 116.68 112.59 155.35 167.19 
Chelydra_serpentina_COL5A1 107.9 80.01 102.35 92.53 94.41 96.36 87.21 84.14 83.02 93.66 
Chelydra_serpentina_COL5A2 113.75 89.63 128.34 112.11 116.71 112.01 105.67 105.87 115.11 115.55 
Chelydra_serpentina_COL6A2 235.52 166.42 214.15 230.43 252.05 203.14 244.43 224.61 250.07 234.4 
Chelydra_serpentina_COL6A3 81.62 72.79 113.08 122.79 144.12 122.71 159.09 188.49 167.77 193.19 
Chelydra_serpentina_COX6A1 333.52 341.76 293.61 326.53 313.12 297.53 281.34 316.64 258.53 294.22 
Chelydra_serpentina_CPXM1 176.68 151.29 186.94 186.42 203 193.33 178.13 174.42 180.42 162.76 
Chelydra_serpentina_EEF1A1 2,937.93 2,891.90 3,261.64 3,367.62 3,781.26 3,374.05 3,686.01 3,975.21 3,756.85 3,788.34 
Chelydra_serpentina_EEF2 1,935.33 1,832.13 2,182.99 2,214.08 2,428.51 2,161.65 2,347.06 2,235.52 2,321.48 2,400.66 
Chelydra_serpentina_FNDC3A 75.99 86.56 73.23 70.38 53.41 60.55 47.73 50.06 47.8 53.61 
Chelydra_serpentina_FOXL2-like 58.51 87.23 96.95 108.25 153.65 241.77 239.58 213.43 176.25 282.15 
Chelydra_serpentina_FSTL1 877.64 946.54 953.98 1,032.66 964.47 1,027.85 914.7 855.69 915.38 924.63 
Chelydra_serpentina_GLG1 135.92 141.08 130.5 142.28 106.95 123.49 96.26 88.91 97.16 115.21 
Chelydra_serpentina_Gonad_DE_2 2,171.65 2,155.49 2,181.39 2,255.31 2,688.72 2,514.67 2,679.40 2,883.90 2,663.79 2,464.27 
Chelydra_serpentina_Gonad_DE_9 16.51 31.01 15.43 27.61 14.18 23.72 27.98 34.86 27.96 30.03 
Chelydra_serpentina_GPC1 83.56 78.56 76.66 83.62 67.17 66.52 60.48 48.55 64.97 65.22 
Chelydra_serpentina_GPM6B 158.61 200.33 143.12 143.78 93.27 107.87 79.58 85.72 65.53 84.79 
Chelydra_serpentina_HBZ 768.07 600.16 527.34 472.26 556.11 322.92 378.89 312.11 193.78 130.05 
Chelydra_serpentina_HSP90AA1 607.87 637.42 693.31 715.72 630.63 750.03 697.02 695.74 681.92 814.61 
Chelydra_serpentina_HSPA2 230.52 226.4 256.16 287.32 292.13 316.25 296.99 296.23 305.01 308.98 
Chelydra_serpentina_MFGE8 757.67 903.52 884.02 928.75 857.87 916.41 859.23 808.52 1,037.39 998.96 
Chelydra_serpentina_MMP14 193.44 164.91 205.98 169.95 176.42 187.58 155.85 128.03 205.51 182.15 
Chelydra_serpentina_MMP23B 89.8 109.3 117.86 106.79 118.83 120.21 123.06 133.09 135.84 141.77 
Chelydra_serpentina_MMP9 137.45 107.47 145.09 110.57 162.96 119.37 186.31 160.3 164.72 166.83 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_NGFR? 26.01 30.39 19.44 39.37 38.72 83.45 54.64 43.93 52.84 113.54 
Chelydra_serpentina_NYNRIN-like5 197.53 222.19 258.64 234.73 233.01 271.96 244.6 180.75 302.61 311.78 
Chelydra_serpentina_ORF1 766.56 934.34 1,034.37 1,006.30 1,124.71 1,032.73 998.09 927.74 1,088.65 1,111.00 
Chelydra_serpentina_PABPC1 1,047.75 981.46 1,130.66 1,065.00 1,062.98 1,171.74 1,071.78 1,070.40 1,131.43 1,193.08 
Chelydra_serpentina_RN7SL1 18.03 13.17 7.49 27.77 52.92 71.25 74.85 25.84 22.9 51.25 
Chelydra_serpentina_SFRP1 160.18 155.07 184.65 165.47 206.87 222.96 229.8 208.38 308.53 292.74 
Chelydra_serpentina_SLC12A1 72.16 65.34 41.92 83.94 69.15 32.4 34.81 26.24 18.11 18 
Chelydra_serpentina_SLC25A5 304.72 248.9 236.22 278.09 281.95 212.83 222.98 256.38 224.14 214.03 
Chelydra_serpentina_SMOC2 97.76 107.91 144.84 148.71 130.44 167.58 160.25 171.38 156.18 201.85 
Chelydra_serpentina_SOX9 143.01 135.16 134.3 115.62 94.8 113.19 80.48 92.7 66.59 77.99 
Chelydra_serpentina_SPARC 1,468.81 1,543.87 1,699.89 1,658.85 1,905.77 1,784.43 2,051.09 2,095.07 2,125.28 2,072.93 
Chelydra_serpentina_TUBA1C-like-like 338.85 280.18 265.32 301.06 364.06 245.75 330.27 301.78 338.79 293.51 
Chelydra_serpentina_uncharacterized 935.51 1,063.78 1,149.38 1,124.88 1,067.46 1,114.47 962.79 884.69 1,078.17 1,221.56 
Chelydra_serpentina_WSB1 117.2 112.1 162.26 148.86 142.83 143.29 130.72 105.17 144.97 167.39 
plexin-B3_isoform_2 53.04 35.77 49.13 43.09 59.58 69.38 76.05 66.46 76.86 59.38 
proprotein_convertase_subtilisin/kexin_type_9_pre
proprotein 
51.58 49.08 58.77 64.25 61.11 62.36 59.82 49.63 64.78 71.73 
Chelydra_serpentina_AES 309.04 328.96 287.98 280.63 323.98 357.87 347.99 388.07 410.28 380.06 
Chelydra_serpentina_ALDH1A1 387.2 412.43 469.29 454.06 431.78 421.44 427.86 416.42 375.78 398.1 
Chelydra_serpentina_ARHGDIB 126.28 120.73 137.07 133.91 128.42 109.16 130.68 137.82 114.23 108.65 
Chelydra_serpentina_AXIN2 69.35 81.7 99.08 89.71 91.79 95.49 88.72 86.07 96.17 88.86 
Chelydra_serpentina_ChEST250A23 71.85 61.36 73.63 64.63 63.99 76.25 55.4 34.2 55.53 77.34 
Chelydra_serpentina_CIRBP 554.72 561.66 735.27 698.4 785.71 746.7 728.26 821.31 744.69 793.81 
Chelydra_serpentina_COL26A1 119.25 116.29 119.1 118.89 110.44 108.18 93.23 82.92 87.3 94.72 
Chelydra_serpentina_DDX39A_like 96.91 84.47 76.76 76.95 82.88 63.59 67.42 84.48 74.1 53.58 
Chelydra_serpentina_EEF1B2 457.13 450.65 514.18 517.61 630.12 518.43 585.5 685.8 618.74 617.73 
Chelydra_serpentina_EIF4A2 111.21 98.88 130.85 136.32 136.49 121.44 134.04 128.94 113.16 130.13 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_Gonad_DE_10 79.73 66.56 47.29 34.75 36.96 47.28 66.9 52.68 64.29 58.7 
Chelydra_serpentina_HMGB3 344.85 371.36 386.15 378.07 393.65 402.19 391.68 441.33 359.13 405.51 
Chelydra_serpentina_HMGN2 791.36 857.89 714.96 698.85 701.02 693.01 660.89 771.58 621.25 684.28 
Chelydra_serpentina_HNRNPA1.3 127.29 136.96 135.07 125.47 165.22 107.02 136.11 98.98 108.96 77.18 
Chelydra_serpentina_HSP90B1 482.61 482.47 369.43 388 301.02 304.46 284.8 299.14 279.41 301.12 
Chelydra_serpentina_HSPA5 735.89 689.16 559.67 594.12 501.9 514.48 498.94 538.65 511.45 551.47 
Chelydra_serpentina_human-C1orf63 101.51 115.98 104.31 107 120.48 120.04 117.61 142.66 120.27 135.13 
Chelydra_serpentina_interferon_induced_transmem
brane_protein 
174.24 204.04 217.76 219.33 245.43 203.3 215.3 289.96 269.53 258.42 
Chelydra_serpentina_ITM2C 152.86 170.59 174.72 172.18 175.58 202.13 218.17 189.7 298.89 297.47 
Chelydra_serpentina_JARID2 197.73 198.21 259.46 242.09 262.43 263.25 239.21 201.94 268.14 297.25 
Chelydra_serpentina_KDM6B 105.39 88.76 108.82 87.69 109.2 102.57 99.74 82.88 111.02 121.26 
Chelydra_serpentina_MAPK6 122.13 126.35 123.89 113.6 104.41 112.84 99.53 93.02 98.89 116.61 
Chelydra_serpentina_MARCKSL1 346.1 332.95 329.36 274.4 288.78 277.53 256.61 288.64 260.17 249.91 
Chelydra_serpentina_METTL10 21.51 26.94 44.67 27.77 32.85 32.63 24.3 19.47 22.77 32.61 
Chelydra_serpentina_MIPEP 95.96 92.92 104.66 112.64 87.7 102.16 97.08 96.33 83.08 93.62 
Chelydra_serpentina_MMAB 121.78 105.99 93.6 117.67 97.93 98.04 105.37 123.5 89.94 129.62 
Chelydra_serpentina_MYLPF 17.79 19.14 3.61 2.23 2.72 3.41 5.36 5.72 4.69 2.16 
Chelydra_serpentina_OAZ1 616.49 631.72 569.27 649.33 628.9 602.64 645.18 677.83 570.59 631.23 
Chelydra_serpentina_OZF-like 54.07 58.88 58.57 76.14 48.46 74.31 54.17 51.06 53.74 98.36 
Chelydra_serpentina_PDIA4 298.47 286.21 268.55 244.96 226.85 228.67 230.34 227.62 225.51 232.45 
Chelydra_serpentina_PLEKHH1 119.71 133.25 129.11 127.71 107.43 125.09 81.48 85.67 118.9 123.49 
Chelydra_serpentina_PMSA6 261.6 302.39 241.01 251.04 231.55 219.26 247.2 256.09 218.55 234.5 
Chelydra_serpentina_PSMA4 200.47 215.97 181.3 194.3 164.23 172.68 167.4 205.87 154.61 163.96 
Chelydra_serpentina_PSMB3 53.61 47.22 52.93 60.33 63.33 54.58 62.36 59.59 55.75 52.98 
Chelydra_serpentina_PSMB4 437.83 457.81 396.29 406.36 397.55 399.71 418.08 477.07 373.58 349.95 
Chelydra_serpentina_PSMB7 287.86 296.63 286.63 296.01 280.36 259.17 278.05 311.33 280.45 281.24 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_SERF1A 238.83 248.71 229.87 225.26 227.73 247.28 250.34 259.71 262.69 247.67 
Chelydra_serpentina_SMIM19 31.62 32.19 34.43 32.04 37.98 34.72 27.71 32.57 35.59 39.28 
Chelydra_serpentina_STRAP 108.51 120.43 121.63 119.42 109.49 112.99 109.94 121.81 101.2 107.72 
Chelydra_serpentina_TAF10 156.37 175.94 140.34 187.37 165.74 168.86 171.15 214.46 165.69 164.3 
Chelydra_serpentina_TUBA1B-like 0 5.11 7.62 4.31 3.5 2.93 8.3 0 5.18 16.7 
Chelydra_serpentina_TUBA1C-like 376.32 335.67 331.46 343.65 341.34 268.82 323.46 341.59 384.88 329.58 
Chelydra_serpentina_TUBB2A 334.49 345.41 307.2 349.88 326.91 290.89 313.03 336.97 368.46 346.79 
Chelydra_serpentina_TUBB4A 94.77 85.82 100.04 110.83 128.78 109.24 121.93 139.55 110.15 96.42 
Chelydra_serpentina_WT1+KTS 206.61 225.44 225.4 203.7 203.87 227.02 224.57 238.65 238.71 248.42 
inosine_triphosphate_pyrophosphatase_isoform_a 72.38 74.57 69.06 62.08 65.7 62.33 56.36 68.29 77.58 67.93 
PREDICTED:_endogenous_retrovirus_group_PAB
LB_member_1_Env_polyprotein 
416.2 480.34 493.76 462.48 536.88 481 540.16 581.92 574.09 550.85 
PREDICTED:_serpin_H1_isoform_X1 458.49 454.38 398.75 424.33 409.21 410.2 422.03 400.32 455 462.62 
protocadherin_gamma-A1_isoform_2_precursor 28.36 27.5 18.99 23.19 13.62 16.65 11.16 7.73 12.39 21.64 
uncharacterized_protein_KIAA1143_isoform_1 25.56 24.3 26.75 22.92 24.68 28.44 24.7 26.69 24.36 26.27 
WW_domain-binding_protein_1 212.33 196.88 234.03 212.5 245.59 252.46 260.93 282.66 318.97 260.14 
5'-nucleotidase_isoform_1_preproprotein 39.97 51.09 65.7 68.39 58.14 63.62 42.12 54.24 34.34 44.23 
actin-
related_protein_2/3_complex_subunit_5_isoform_1 
204.43 260.77 217.47 227.86 227.04 205.35 202.55 207.26 208.84 215.13 
Chelydra_serpentina_ABCC5 37.08 43.2 47.23 51.25 47.04 48.82 44.76 45.53 46.78 51.51 
Chelydra_serpentina_actin_cytoplasmic_type_5 1,571.62 1,598.37 1,506.14 1,558.69 1,443.05 1,303.02 1,388.83 1,430.91 1,324.67 1,243.72 
Chelydra_serpentina_AHNAK2_like 23.52 27.97 38.54 35 38.13 52.11 41.58 43.59 55.37 66.03 
Chelydra_serpentina_AMD1 123.74 150.6 120.83 114.83 93.01 114.09 80.59 92.27 76.36 87.75 
Chelydra_serpentina_BAMBI 90.02 103.4 83.11 66.19 59.78 68.19 62.53 62.79 52.57 44.13 
Chelydra_serpentina_C2orf40 36.47 38.52 53.56 53.27 61.37 69.15 62.54 69.74 71.41 58.21 
Chelydra_serpentina_CACHD1 83.97 96.94 106.86 107.77 109.86 116.28 99.56 104.79 114.9 129.03 
Chelydra_serpentina_CALM1 182.91 172.95 179.17 162.29 166.73 151.25 139.4 143.9 143 141.57 
Chelydra_serpentina_CD55(complement_decay_ac
celerating_factor) 
175.49 222.38 226.91 226.19 230.45 233.26 184.41 205.54 172.78 216.28 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_Complement_receptor_1? 97.22 117 147.34 139.71 141.73 156.28 139.68 154.31 121.52 147.56 
Chelydra_serpentina_COQ3 61.26 68.51 55.93 57.88 45.05 50.55 49.67 51.9 38.45 39.89 
Chelydra_serpentina_CRIP2 165.85 172.27 129.5 131.33 136.04 136.44 129.11 135.85 156.98 154.79 
Chelydra_serpentina_CTDSPL2 11.08 24.11 17.85 22.11 22.89 33.78 17.53 42.14 35.83 27.8 
Chelydra_serpentina_DAD1 227.19 228.9 203.72 220.98 222.07 209.18 233.62 251.68 217.22 212.87 
Chelydra_serpentina_DDIT4 60.77 52.36 66.42 63.76 68.92 68.72 69.35 85.15 66.22 69.89 
Chelydra_serpentina_EEF1D 398.26 391.2 450.63 449.51 500.12 456.06 512.7 576.43 497.67 488.85 
Chelydra_serpentina_EEF1G 1,372.39 1,238.09 1,462.32 1,518.50 1,718.86 1,544.45 1,702.01 1,766.79 1,775.99 1,582.48 
Chelydra_serpentina_EIF3F 382.87 406.8 417.97 424.54 459.79 449.91 513.08 492.28 395.65 443.2 
Chelydra_serpentina_EIF4A1 600.79 522.89 510.2 513.94 548.09 443.09 497.43 496.13 526.23 465.04 
Chelydra_serpentina_EIF5A2 172.04 188.37 153.64 156.6 133.02 139.18 119.32 129.07 110.77 128.19 
Chelydra_serpentina_ELN 59.47 34.81 64.13 56.37 71.35 70.03 50.6 73.92 88.7 74.92 
Chelydra_serpentina_ERH 282.2 329.21 281.34 296.52 271.67 286.48 269.52 345.3 255.73 273.82 
Chelydra_serpentina_FAM214A 45.41 49.83 61.43 55.39 50.05 61.77 52.74 50.36 48.08 58.18 
Chelydra_serpentina_FBLN5 30.76 40.62 56.89 59.06 68.69 77.27 74.67 84.18 101.21 107.33 
Chelydra_serpentina_FBN2 39.13 34.78 47.79 47.62 37.22 48.72 31.46 24.49 47.97 47.64 
Chelydra_serpentina_FDXR 107.01 148.54 91.89 98.17 76.55 65.82 60.9 58.08 39.63 42.07 
Chelydra_serpentina_Gonad_ARM5C 144.51 112.77 126.53 121.65 149.31 103.82 97.94 111.82 86.44 102.86 
Chelydra_serpentina_Gonad_DE_7 23.1 19.28 16.15 17.12 16.01 18.63 14.83 19.07 15.44 17.69 
Chelydra_serpentina_GOT1 150.21 118.36 114.98 126.76 116.36 97.49 115.36 86.81 101.02 89.06 
Chelydra_serpentina_HMGB2 480.58 423.4 412.55 402.01 401.07 371.45 353.5 402.27 349.82 350.7 
Chelydra_serpentina_HMGN1 217.94 219.39 190.23 170.98 161.41 162.74 137.41 173.04 152.81 142 
Chelydra_serpentina_HNRNPAB 258.4 228.32 229.7 204.55 216.1 206.48 205.68 226.63 228.2 211.35 
Chelydra_serpentina_HSP90AB1 670.1 599.6 695.6 684.83 815.57 719.11 779.48 791.9 767.65 760.23 
Chelydra_serpentina_HSPA1A 23.92 18.45 28.22 24.39 31.17 29.71 34.66 34.43 50.28 36.31 
Chelydra_serpentina_HSPB6 71.89 69.66 78.57 74.22 103.24 96.69 141.38 148.77 175.66 151.1 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_IDH2 258.02 211.99 195.54 201.35 206.44 163.58 180.4 167.25 181.26 137.09 
Chelydra_serpentina_IMPDH2 506.62 457.76 552.4 517.87 581.29 546.03 574.46 586.21 617.38 558.08 
Chelydra_serpentina_INHBB 63.78 69.83 53.4 49.4 41.55 48.98 37.7 41.89 37.71 58.58 
Chelydra_serpentina_KHK 33.61 17.54 41.86 39.93 43.3 34.2 39.86 48.16 44.46 19.1 
Chelydra_serpentina_KIAA0101 167.85 177.58 129.32 112.49 117.7 123.38 114.36 124.55 127.66 102.04 
Chelydra_serpentina_KIAA1549L 11.32 15.35 22.41 20.78 23.46 28.62 24.71 24.95 26.42 36.89 
Chelydra_serpentina_LAMA4 51.33 59.67 64.52 64.92 61.24 57.11 55.34 51.1 53.21 60.91 
Chelydra_serpentina_LGALS12 30.28 24.64 31.11 34.11 31.64 42.41 40.53 36.99 41.33 44.75 
Chelydra_serpentina_LMX1B 16.3 19.7 29.95 35.22 42.05 44.86 47.99 43.74 55.59 56.57 
Chelydra_serpentina_LSM1 1.89 18.92 4.7 2.66 4.33 10.85 12.8 15.95 4.8 0 
Chelydra_serpentina_MINK1 58.32 41.37 71.01 55.42 51.48 65.32 42.5 44.45 77.6 57.04 
Chelydra_serpentina_MMP2 93.24 75.25 105.16 97.06 113.42 98.82 105.65 106.9 113.51 112.35 
Chelydra_serpentina_NACA 1,143.81 1,125.31 1,248.36 1,239.15 1,511.42 1,307.09 1,475.88 1,614.29 1,504.77 1,385.60 
Chelydra_serpentina_OLFML3 292.1 296.03 367.58 373.53 381.11 377.54 384.81 419.03 453.43 397.41 
Chelydra_serpentina_ORF 129.95 108.14 129.06 124.5 115.89 118.43 109.25 109.49 116.68 141.15 
Chelydra_serpentina_OSR1 83.06 75.99 108.93 101.39 119.7 128.91 144.53 152.19 146.01 159.95 
Chelydra_serpentina_PCNA 197.86 215.25 181.14 165.6 162.22 164.98 153.48 180.73 155.74 168.03 
Chelydra_serpentina_PHB2 353.04 345.54 326.14 340.96 337.41 329.54 348.84 329.03 339.71 328.62 
Chelydra_serpentina_PIK3IP1 63.6 56.6 82.18 79.33 86.53 85.98 82.49 87.46 74.35 73.12 
Chelydra_serpentina_PIN1 150.68 172.83 152.86 148.7 147.71 138.53 150.78 156.12 142.59 146.15 
Chelydra_serpentina_PLXNB3 42.65 30.21 46.15 42.16 52.79 50.35 48.47 42.63 63.83 68.96 
Chelydra_serpentina_PNRC1 89.98 96.5 112.85 118.62 119.25 133.89 134.46 152.09 134.83 142.05 
Chelydra_serpentina_PPDPF 1,899.49 1,906.63 2,000.53 2,151.75 2,309.39 2,267.49 2,475.36 2,897.80 2,556.73 2,456.27 
Chelydra_serpentina_PSMA2 125.45 125.85 97.62 103.36 104.01 89.56 101.44 95.06 92.99 103.16 
Chelydra_serpentina_PSMA3 208.05 252.55 219.51 220.17 207.07 195.63 196.06 219.7 179.81 195.02 
Chelydra_serpentina_PSMA7 102.9 101.78 87.16 87.98 79.68 76.04 80.01 93.88 89.17 82.89 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_RAN 231.4 252.24 212.55 224.14 209.3 208.42 201.37 218.42 185.8 203.98 
Chelydra_serpentina_REPS1_exon 1.56 0 0 0 0 0 0 1.89 0 0 
Chelydra_serpentina_RPL12 323.39 293.78 361.09 347.82 442.17 352.62 416.24 437.61 418.76 362.24 
Chelydra_serpentina_RPL22L1 217.05 229.18 199.62 185.19 184.7 185.56 191.1 217.43 158 172.81 
Chelydra_serpentina_RPL3 1,819.41 1,660.39 1,981.55 1,949.69 2,271.27 1,894.04 2,232.96 2,296.82 2,256.75 2,065.42 
Chelydra_serpentina_RPL4 1,131.77 1,136.95 1,251.68 1,258.78 1,448.95 1,217.92 1,386.04 1,405.02 1,302.70 1,329.16 
Chelydra_serpentina_RPL6 1,214.31 1,214.91 1,363.08 1,330.70 1,548.37 1,359.10 1,651.14 1,650.30 1,472.09 1,497.31 
Chelydra_serpentina_RPL7 682.23 675.43 752.41 763.51 852.55 764.82 837.55 955.59 835.57 812.57 
Chelydra_serpentina_RPLP0 2,112.43 2,125.36 2,362.54 2,381.44 2,753.48 2,403.00 2,646.84 3,087.90 2,690.08 2,614.76 
Chelydra_serpentina_RPS15A 251.39 279.95 300.65 304.84 353.8 331.11 360.2 397.42 334.65 365.8 
Chelydra_serpentina_RPS6 1,233.82 1,298.59 1,372.52 1,431.19 1,567.55 1,364.19 1,543.17 1,718.86 1,485.76 1,464.26 
Chelydra_serpentina_RPS7 1,784.10 1,797.97 2,122.17 2,026.26 2,459.33 2,080.14 2,590.93 2,707.04 2,164.69 2,325.47 
Chelydra_serpentina_RRM2 160.92 166.07 115.42 101.63 83.61 82.44 64.23 74.55 69.32 74.32 
Chelydra_serpentina_RUNX1T1 14.98 19.6 26.3 22.95 19.28 19.68 19.47 9.69 17.26 19.39 
Chelydra_serpentina_S100A5 11.66 13.48 16.64 17.69 18.84 20.05 16.62 18.76 16.96 15.78 
Chelydra_serpentina_SDC3 7.24 2.42 2.41 2.04 3.32 8.33 1.96 1.75 3.68 10.54 
Chelydra_serpentina_SET 411.92 461.08 380.87 366.73 321.15 362.54 317.85 374.05 333.35 364.02 
Chelydra_serpentina_Similar_Walleye_epidermal_
hyperplasia_virus_2 
304.96 371.73 375.68 387.08 373.45 372.66 362.15 358.33 416.5 420.81 
Chelydra_serpentina_SNRPB 222.47 222.98 201.42 193.91 210.02 211.45 198.38 231.28 219.7 177.48 
Chelydra_serpentina_SNRPD2 184.24 165.89 165.84 140.89 173.3 144.18 167.2 143.33 183.35 160.17 
Chelydra_serpentina_SOX8 32.14 37.79 29.79 26.13 26.31 30.89 30.52 33.04 25.77 32.11 
Chelydra_serpentina_SPTBN1 108.11 86.61 103.26 105.15 91.81 87.11 81.03 74.06 83.3 91.07 
Chelydra_serpentina_SRSF2 185.27 179.29 171.27 162.88 163.16 164.71 151.39 176.22 158.54 171.98 
Chelydra_serpentina_SRSF5 376.97 387.55 389.72 381.33 410.84 360.67 413.55 427.27 391.17 399.03 
Chelydra_serpentina_TPD52L2.2 32.97 31.19 25.56 23.21 17.62 30.53 23.84 21.22 39.08 33.99 
Chelydra_serpentina_TPT1 792.63 846.6 881.76 920.16 990.31 907.95 955.84 1,077.35 949.48 980.23 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_TUBA1C 213.9 227.35 191.36 200.2 179.84 151.73 165.64 180.21 171.1 134.95 
Chelydra_serpentina_YWHAD 579.25 661.31 526.12 555.01 481.91 478.55 471.32 532.81 458.48 519.91 
Chelydra_serpentina_ZNF135-like3 165.77 168.2 216.45 242.06 216.71 260.39 252.15 279.12 249.1 255.97 
Chelydra_serpentina_ZNF135-like4 110.93 134.7 154.1 140.59 113.19 113.99 79.29 55.97 105.87 117.41 
Chelydra_serpentina_ZNF34? 131.81 145.55 162.75 190.52 173.33 209.1 173 206.17 185.4 199.17 
Chelydra_serpentina_ZNF850-like4 125.64 113.21 210.33 192.37 139.33 223.51 183.82 204.54 155.34 243.06 
Chelydra_serpentina_ZNF850-like5 256.15 291.53 292.06 333.44 324.5 366.07 308.14 293.17 324.95 377.55 
Chelydra_serpentina_ZNF850-like6 132.39 129.51 151.49 148.89 143.82 166.75 137.68 129.87 149.1 169.13 
Chelydra_serpentina_ZNF_2 391.04 449.15 543.54 570.17 527.26 682.73 631.55 659.23 542.39 585.19 
Chelydra_serpentina_ZNF_4 8.96 5.99 25.31 23.98 26.69 34.35 36.45 30.29 24.29 65.23 
cysteine-rich_protein_1_variant_1 153.96 221.19 149.95 170.71 195.67 223.42 259.31 259.84 252.04 291.23 
disabled_homolog_2_isoform_2 82.92 73.06 93.18 104.47 90.49 98.35 99.01 93.81 105.4 121.17 
four_and_a_half_LIM_domains_protein_2_isoform
_a 
27.74 26.73 34.63 40.11 40.72 33.52 34.57 38.63 25.85 19.98 
misshapen-like_kinase_1_isoform_5 81.2 66.07 77.9 72.03 75.87 75.81 70.73 77.11 92.57 74.65 
polyadenylate-binding_protein_2 154.99 132.65 108.88 105.27 117.89 98.22 115.65 123.73 126.58 101.1 
PREDICTED:_dimethylaniline_monooxygenase_[N
-oxide-forming]_4_isoform_X3 
68.88 57.5 95.33 85.8 86.98 74.44 51.47 52.21 74.01 101.2 
PREDICTED:_zinc_finger_and_SCAN_domain-
containing_protein_29_isoform_X2 
258.41 230.51 253.17 258.46 238.3 235.52 233.12 211.17 221.7 211.44 
PREDICTED:_zinc_finger_protein_267_isoform_X
2 
31.44 29.89 37.71 42.12 25.5 43.5 22.49 24.24 23.66 46.86 
PREDICTED:_zinc_finger_protein_287_isoform_X
1 
28.34 42.34 50.78 58.28 44.41 60.01 53.58 40.49 41.04 47.48 
prolyl_3-hydroxylase_3_precursor 123.71 106.29 133.67 122.23 140.52 118.07 133.42 126.39 138.57 117.24 
T-complex_protein_1_subunit_theta_isoform_4 355.54 354.89 293.89 323.22 318.1 300.68 340.09 367.52 279.67 313.9 
tetratricopeptide_repeat_protein_4_isoform_1 128.46 163.37 117.81 118.13 118.46 100.36 126.28 131.01 112.92 115.82 
zinc_finger_protein_557_isoform_a 84.52 72.58 96.83 102.26 97.2 104.75 84.64 91.58 97.55 104.17 
15_kDa_selenoprotein_isoform_1_precursor 242.12 257.49 237.13 227.78 220.41 224.7 222.44 266.1 207.19 224.71 
39S_ribosomal_protein_L19,_mitochondrial_varian
t_1 
74.76 76.05 85.11 65.88 70.31 67.82 75.16 73.48 59.94 63.94 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
BRCA2_and_CDKN1A-
interacting_protein_isoform_BCCIPbeta 
78.36 82.88 69.23 68.99 63.71 66.28 67.18 77.73 60.38 64.38 
Chelydra_serpentina_A2M 4.55 3.8 5.98 5.39 10.59 15.82 17.25 25.23 24.89 25.91 
Chelydra_serpentina_ABRACL 42.63 62.47 58.89 44.41 43.35 46.67 37.74 47.24 28.36 27.7 
Chelydra_serpentina_ADH5 336.36 339.69 299.75 302.58 250.94 242 244.46 290.45 208.21 225.49 
Chelydra_serpentina_AGMAT.1 2.75 0 9.14 7.75 3.15 0 0 0 6.99 5.01 
Chelydra_serpentina_AGMAT.2 23.8 5.18 18.91 25.5 9.48 5.95 9.82 2.5 9.64 9.41 
Chelydra_serpentina_ANP32B 553 621.43 563.91 614.14 533.44 567.14 490.3 591.04 504.34 552.51 
Chelydra_serpentina_AP4M1? 62.36 28.03 61.75 86.13 38.46 55.14 48.77 66.56 42.64 82.9 
Chelydra_serpentina_ARHGDIA 231.13 209.01 196.74 214.1 209.3 185.11 205.79 201.76 212.22 190.3 
Chelydra_serpentina_ARL8B 192.9 231.45 194.91 197.78 182.28 184.07 172.99 221.24 173.87 165.44 
Chelydra_serpentina_ARPC4 177.49 188.31 180.64 170.01 182.98 167.39 174.43 182.4 183.39 158.61 
Chelydra_serpentina_ATP5A1 472.87 460.94 416.06 467.12 410.89 394.98 387.42 425.68 383.85 390.1 
Chelydra_serpentina_ATP5C1 357.13 422.16 344.62 389.24 317.4 303.77 374.68 385.24 308.4 335.21 
Chelydra_serpentina_ATP5G3 390.57 395.61 335.88 380.71 352.89 340.04 316.47 367.59 354.19 322.08 
Chelydra_serpentina_ATP5O 295.76 328.77 292.84 319.81 285.27 253.62 275.95 296.28 236.12 278.98 
Chelydra_serpentina_BCAS1 52.17 56.78 51.06 46.44 33.96 36.98 27.73 29.94 23.06 22.24 
Chelydra_serpentina_BRP44 113.94 94.47 94.94 107.78 95.43 83.15 87.73 87.44 92.85 76.13 
Chelydra_serpentina_C-factor-like 295.82 295.56 192.41 262.43 165.34 162.08 150.13 175.62 97.58 126.13 
Chelydra_serpentina_CCNDBP1 22.53 16.74 21.45 18.96 19.2 15 18.81 26.02 18.73 15.74 
Chelydra_serpentina_CDC45 23.6 34.01 19.78 21.94 16.19 16.31 14.03 15.85 13.76 13.57 
Chelydra_serpentina_CDK1 205.08 208.64 166.75 152.73 130.71 137.8 117.82 153.82 103.03 136.57 
Chelydra_serpentina_CDKN1C 55.56 47.16 81.32 57.81 88 81.9 91.39 95.44 108.1 94.89 
Chelydra_serpentina_CHCHD2 98.66 92.1 83.76 85.12 85 84.8 85.37 88.08 87.91 87.33 
Chelydra_serpentina_CLDN11 606.45 806.49 656.16 733.09 624.45 656.76 560.24 678.15 477.63 593.03 
Chelydra_serpentina_CLEC2D.1 65.69 75.12 57.37 60.96 57.31 46.65 49.82 39.63 54.13 52.25 
Chelydra_serpentina_CLU 130.88 131.81 164.44 159.85 193.84 203.18 234.51 256.27 321.01 269.06 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_COMMD2 73.88 86.03 76.45 76.02 68.12 66.77 76 84.57 71.21 68.23 
Chelydra_serpentina_COX7A2 170.38 186.62 136.62 167.41 176.43 147.96 151.5 174.77 122.98 130.21 
Chelydra_serpentina_COX7B 279.67 306.25 250.2 307.39 291.54 263.88 252.41 291.16 216.11 257.53 
Chelydra_serpentina_CRABP1 53.2 74.98 41.49 45.5 30.75 32.66 21.95 31.33 15.85 23.77 
Chelydra_serpentina_DEK 110.96 88.26 94.32 70.1 75.15 76.93 66.71 72.58 74.56 77.92 
Chelydra_serpentina_EFEMP1 74.07 60.02 58.85 60.44 54.21 41.66 52.54 44.76 41.7 47.7 
Chelydra_serpentina_EIF1AX 253.46 285.83 258.49 205.58 210.5 222.55 223.01 264.69 227.45 248.72 
Chelydra_serpentina_EIF4G2 484.29 510.76 491.2 494.07 455.8 475.24 449.82 456.15 443.9 503.89 
Chelydra_serpentina_EPS15 36.01 42.95 32.04 43.47 35.35 32.03 52.3 40.35 41.38 28.08 
Chelydra_serpentina_FAM19A5 14.62 22.11 25.74 27.13 33.28 44.13 52.11 45.5 60.97 59.72 
Chelydra_serpentina_FAM64A 49.39 53.71 40.6 38.88 29.44 31.78 28.84 24.3 21.44 33.17 
Chelydra_serpentina_FBL 117.67 131.76 110.64 105.35 114.36 98.62 112.34 113.65 112.31 89.01 
Chelydra_serpentina_GLCE 66.17 74.58 56.34 56.4 41.53 44.45 34.19 35.93 29.23 42.03 
Chelydra_serpentina_GMNN 78.32 81.02 55.85 64.13 47.77 54.63 65.77 46.22 38.92 43.36 
Chelydra_serpentina_GNB1 234.96 266.45 211.69 214.19 184.2 199.11 177.14 192.28 180.02 187.62 
Chelydra_serpentina_GPI 187.26 171.72 166.53 177.01 157.05 152.89 159.39 174.36 160.73 151.54 
Chelydra_serpentina_H2AFV 309.69 296.5 278.61 283.23 257.75 251.7 231.17 258.91 239.58 237.35 
Chelydra_serpentina_HAPLN1 54.17 61.94 38.56 41.64 27.44 30.56 25.43 24.94 23.42 26.22 
Chelydra_serpentina_HIF3A 69.72 61.54 76.53 55.86 78.93 67.55 58.65 50.28 103.12 91.83 
Chelydra_serpentina_HMG14A-like 153.5 160.26 132.74 118.98 115.77 119.86 122.28 127.54 116.68 113.02 
Chelydra_serpentina_HNRNPD 114.69 113.91 108.59 101.99 105.92 94.18 98.13 111.22 92.22 107.14 
Chelydra_serpentina_HRSP12 189.81 157.25 144.19 158.46 152.39 136.01 134.53 139.28 119.4 124.31 
Chelydra_serpentina_Hypothetical_protein_1 57.31 65.03 63.3 77.96 91.13 74.62 88.24 102.05 89.03 97.16 
Chelydra_serpentina_Hypothetical_protein_UY3_1
7674_[Chelonia_mydas] 
74.49 49.55 74.91 54.49 131.3 120.96 188.53 132.71 253.24 178.9 
Chelydra_serpentina_ID3 258.57 258.1 248.81 234.93 210.13 206.85 185.24 217.77 164.78 160.53 
Chelydra_serpentina_IL22R 22.55 32.39 17.85 21.67 14.69 12.71 11.16 15.67 5.94 8.04 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_KI67-like 161.16 221.81 171.82 190.14 109.75 143.94 135.79 157.67 94.04 130.73 
Chelydra_serpentina_KI67.2 113.98 107.04 114.37 102.82 67.99 73.92 88.51 78.79 64.33 77.75 
Chelydra_serpentina_LMNB1 132.56 128.07 115.28 104.3 89.98 95.44 96.98 88.71 87.61 85.03 
Chelydra_serpentina_MAP3K13 26.5 28.22 40.22 41.33 57.3 56.24 65.33 69.46 79.1 76.04 
Chelydra_serpentina_MDH2 319.07 308.95 252.44 287.13 233.98 218.13 227.19 249.65 190.81 223.92 
Chelydra_serpentina_MDK 397.3 400.3 468.13 434.08 553.11 521.36 595.31 643.19 692.29 607.94 
Chelydra_serpentina_MINK1_exon 148.74 102.65 169.63 124.27 127.19 134.87 91.4 141.18 144.4 180.37 
Chelydra_serpentina_MMADHC 113.85 85.78 95.52 99.48 100.3 92.28 87.06 98.63 69.7 73.28 
Chelydra_serpentina_MT1X 57.57 72.08 79.68 100.95 116.6 108.75 98.26 138.92 106.95 97.93 
Chelydra_serpentina_MYL2 139.03 140.18 128.21 134.38 117.05 116.57 123.6 137.26 120.31 109.05 
Chelydra_serpentina_NCL 412.97 374.49 403.05 356.97 354.58 323.79 318.54 337.08 329.18 323.72 
Chelydra_serpentina_NUCKS1 322.54 355.3 292.67 292.55 243.35 259.62 219.43 221.54 225.26 256.22 
Chelydra_serpentina_NYNRIN-like2 277.24 321.31 359.43 331.73 392.21 422.54 391.18 399.68 492.93 519.28 
Chelydra_serpentina_NYNRIN-like4 1,108.21 1,312.89 1,512.41 1,501.16 1,621.24 1,566.74 1,494.00 1,635.05 1,633.87 1,886.41 
Chelydra_serpentina_P4HB 813.25 819.13 797.46 810.51 690.54 704.3 664.06 758.31 639.13 606.15 
Chelydra_serpentina_PALLD 71.84 75.11 85.65 82.98 82.94 94.53 89.94 80.29 98.85 107.43 
Chelydra_serpentina_PBXIP1 95.66 50.7 106.67 63.93 83.82 91.04 79.44 99.3 133.43 102.19 
Chelydra_serpentina_PCOLCE 83.13 73.19 113.33 84.98 127.86 145.61 193.76 178.21 169.47 143.37 
Chelydra_serpentina_PDCD6 70.61 75.08 64.08 66.26 63.02 60.93 65.24 62.3 54.71 59.6 
Chelydra_serpentina_PDLIM4 86.43 110.02 80.33 88.08 66.36 65.97 60.63 55.21 49.01 61.91 
Chelydra_serpentina_PLK1 95.83 98.5 67.99 77.71 58.01 63.82 53.44 49.14 51.29 50.78 
Chelydra_serpentina_POMP 147.8 156.58 134.27 133.28 120.34 135.08 112.76 148.78 128.66 138.06 
Chelydra_serpentina_PRC1 54.54 58.71 44.99 42.69 35.34 29.79 27.56 30.16 22.99 30.89 
Chelydra_serpentina_PTBP1 158.56 158.66 159.15 151.39 135.78 138.94 131.38 129.04 134.3 165.26 
Chelydra_serpentina_Reverse_transcriptase 10.95 8.67 18.66 12.51 16.26 21.14 24.64 18.99 37.99 31.29 
Chelydra_serpentina_RPA2 126.52 150.62 126.75 128.1 116.75 109.6 113.31 107.48 100.88 102.17 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_RPL29 590.42 618.42 670.63 606.91 782.07 720.22 789.72 894.34 736.05 795.21 
Chelydra_serpentina_RPL32 2,014.81 2,295.69 2,287.25 2,558.56 2,742.32 2,539.76 2,872.58 3,260.60 2,633.72 2,645.26 
Chelydra_serpentina_RPL34 397.31 468.59 435.83 482.37 609.24 543.5 547.16 694.52 519.34 570.67 
Chelydra_serpentina_RPL35 220.84 227.92 233.42 220.39 273.41 260.02 271.23 289.11 281.99 274.42 
Chelydra_serpentina_RPL36A 990.73 1,012.56 1,076.73 1,176.07 1,377.17 1,230.44 1,297.56 1,659.07 1,216.78 1,267.69 
Chelydra_serpentina_RPLP1 673.75 682.71 738.89 721.7 859.05 823.22 898.19 1,046.33 947.28 907.15 
Chelydra_serpentina_RRM1 195.84 192.77 182.23 182.62 156.25 147.06 148.21 115.06 143.09 147.58 
Chelydra_serpentina_SFPQ 211.28 211.35 165.92 170.64 158.4 146.72 138.31 151.11 147.79 166.76 
Chelydra_serpentina_SLC25A3 369.81 354.28 345.88 366.76 336.72 334.09 310.15 347.13 296.45 312.73 
Chelydra_serpentina_SLC25A34 27.25 19.63 21.38 23.44 29.94 27.93 34.46 30.58 47.56 30.64 
Chelydra_serpentina_SLC39A14 58.03 85.18 68.89 71 66.06 70.63 69.4 69.74 61.12 72.79 
Chelydra_serpentina_SNAI2 153.4 154.28 138.03 124.65 123.4 114.44 104.21 99.95 86.33 87.65 
Chelydra_serpentina_SNRPE 230.31 226.96 200.61 222.81 209.23 217.29 204.8 219.39 185.46 213.41 
Chelydra_serpentina_SOX4 103.19 100.67 119.23 96.15 127.74 130.21 119.28 126.69 136.74 134.59 
Chelydra_serpentina_TCP1 220.78 231.17 227.46 232.86 204.2 211.14 211.43 220.47 202.66 223.83 
Chelydra_serpentina_TFG 174.98 192.57 176.94 176.7 151.23 165.72 149.76 163.01 140.99 140.85 
Chelydra_serpentina_TIMP3 164.58 171.24 123.49 153.75 121.92 118.1 102.27 98.81 92.49 108.38 
Chelydra_serpentina_TOMM5 137.72 115.28 118.11 105.15 112.17 104.24 97.66 137.65 102.93 95.56 
Chelydra_serpentina_TPM1 228.44 213.5 192.52 203.13 155.94 149 132.74 154.52 158.48 138.74 
Chelydra_serpentina_TUBA4A? 142.73 118.38 120.45 126.03 121.68 104.64 117.4 117.6 126.51 105.45 
Chelydra_serpentina_TYMS 55.27 64.17 47.72 49.8 41.94 44.91 38.44 40.56 34.87 38.6 
Chelydra_serpentina_UBE2C 126.15 178.51 125.4 120.18 113.86 102.86 113.78 117.13 88.14 89.57 
Chelydra_serpentina_Uncharacterized_protein_7 145.08 182.96 151.89 182.02 187.37 194.41 175.74 165.74 133.94 160.03 
complement_receptor_type_2_isoform_2_precursor 19.8 24.48 26.54 24.17 34.73 38.05 40.42 44.6 65.67 52.42 
exosome_complex_component_RRP41 51.01 39.13 42.93 46.91 47.63 40.5 43.6 46.85 47.08 47.23 
glutaredoxin_2_isoform_1 83.06 74 74.61 81.81 69.51 73.06 79.57 74.2 69.3 81.35 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
induced_myeloid_leukemia_cell_differentiation_pro
tein_Mcl-1_isoform_3 
128.7 182.15 144.04 137.72 122.51 135.93 125.93 134.21 111.49 124.03 
inositol-3-phosphate_synthase_1_isoform_4 110.74 93.72 88.19 95.06 80.5 78.47 94.59 91.52 90.76 61.63 
MICOS_complex_subunit_MIC13_isoform_2_precu
rsor 
106.45 118.23 105.7 105.58 111.32 105.51 130.49 131.79 120.3 95.98 
OX-2_membrane_glycoprotein_isoform_d 72.33 50.23 76.31 62.15 82.74 72.98 74.42 64.17 90.04 66.83 
PREDICTED:_anomalous_homeobox_protein_isofo
rm_X2 
15.45 21.11 24.11 28.11 32.85 41.05 39.52 35.18 32.51 42.81 
PREDICTED:_carbohydrate-responsive_element-
binding_protein_isoform_X5 




55.36 34.51 54.26 58.39 42.72 37.55 47.67 45.01 43.45 44.09 
PREDICTED:_protein_PRRC2C_isoform_X7 3.96 13.21 8.21 9.75 6.79 5.68 6.7 4.77 2.51 12.59 




274.48 318.69 289.84 282.02 258.38 277.96 264.73 282.35 260.85 259.5 
single-stranded_DNA-
binding_protein,_mitochondrial_precursor 
68.81 84.51 67.59 72.91 76.92 66.87 77.58 75.85 64.42 62.59 
SRSF_protein_kinase_3_isoform_3 32.33 35.99 38.96 29.9 38.48 41.29 56.71 46.66 56.89 44.97 
succinyl-CoA_ligase_[ADP/GDP-
forming]_subunit_alpha,_mitochondrial_precursor 
88.92 86.81 77.15 89.01 76.79 74.02 82.99 82.1 71.68 78.55 
translin_isoform_1 158.9 157.83 152.2 151.48 144.41 144.13 151.85 152.89 132.15 139.55 
tropomyosin_alpha-3_chain_isoform_Tpm3.2cy 273.1 248.12 236.39 230.92 236.2 207.92 217.88 246.58 247.72 215.68 
24-hydroxycholesterol_7-alpha-
hydroxylase_isoform_1 
18.44 7.75 9.41 13.75 11.89 8.77 10.55 6.26 6.82 5.22 
ADM_precursor 17.53 20.03 24.71 19.16 30.64 34.03 43.15 55.94 35.54 28.53 
alpha-1-antichymotrypsin_precursor 2.73 2.4 2.86 6.67 5.09 23.5 9.53 6.41 6.44 14.36 
alpha-2-HS-glycoprotein_preproprotein 0.95 1.58 0.79 1.55 0.72 3.62 7.69 11.41 4.8 9.75 
baculoviral_IAP_repeat-
containing_protein_5_isoform_1 
59.56 59.75 49.26 52.9 41.26 52.61 38.68 40.31 32.11 41.3 
Chelydra_serpentina_ABHD14B 16.48 14.82 10.53 12.5 11.62 13.36 1.72 7.65 21.47 11.53 
Chelydra_serpentina_ADAMTS19 41.18 36.21 35.92 29.22 25.8 26.85 19.92 18.67 19.95 25.2 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_AFP 77.77 32.39 29.96 78.84 70.55 257.23 265.97 219.5 111.52 323.79 
Chelydra_serpentina_ALDH1A2 96.54 117.66 97 98.96 79.91 74.62 59.98 63.38 42.37 49.39 
Chelydra_serpentina_ANO5 22.03 24.49 21.66 24.27 18.5 19.4 12.07 15.22 11.26 18.58 
Chelydra_serpentina_APOC3 37.31 11.91 27.34 34.38 30.79 31.53 57.27 48.99 39.02 53.89 
Chelydra_serpentina_ARF1 203.78 227.22 198.66 196.86 196.65 182.76 181.12 193 167.67 192.9 
Chelydra_serpentina_ATP1A1 767.31 807.02 638.33 857.79 648.98 617.3 558.37 574.83 442.73 509.67 
Chelydra_serpentina_CCNB1 172.21 167.88 136.18 141.59 132.65 128.27 109.55 121.61 92.29 102.56 
Chelydra_serpentina_CD74 149.4 159.25 202.07 186.69 269.57 204.67 268.54 244.28 293.6 243.03 
Chelydra_serpentina_CDK3 8.94 11.94 16.03 17.87 18.83 31.68 29.32 34.51 37.68 42.59 
Chelydra_serpentina_CFB 31.48 15.08 27.31 25.44 38.15 33.26 40.75 41.22 49.47 36.72 
Chelydra_serpentina_CFD 17.45 19.82 22.94 19.96 34.97 31.33 43.68 43.56 75.49 44.08 
Chelydra_serpentina_Counting_factor_associated_
protein_D-like 
11.86 15.69 17.91 16.16 20.29 30.11 38.64 42.76 63.4 55.21 
Chelydra_serpentina_CREB3L1 36.51 34.81 40.62 46.33 50.58 47.28 53.07 53.82 64.8 60.65 
Chelydra_serpentina_CTNNB1 408.25 409.25 383.49 386.33 368.34 347.38 336.11 337.88 317.38 335.82 
Chelydra_serpentina_CTSK 57.88 47.73 61.46 58.78 72.51 58.63 70.85 63.28 72.61 67 
Chelydra_serpentina_DDX3X 18.22 29.11 19.74 19.53 19.06 25.05 19.33 13.39 16.77 15.86 
Chelydra_serpentina_DEGS1 98.83 102.21 100.28 89.4 88.68 70.57 71.03 77.94 55.56 58.98 
Chelydra_serpentina_DES 102.89 66.55 100.69 73.76 115.92 89.36 103.82 113.82 151.6 94.15 
Chelydra_serpentina_EDF1 175.81 190.99 179.91 166.55 196.71 157.09 206.74 221.09 161.41 160.21 
Chelydra_serpentina_FAM132A 16.77 19.83 20.72 24.07 27.57 35.13 36.65 33.31 48.1 55.47 
Chelydra_serpentina_FETUB 10.14 9.03 5.8 14.92 12.65 51.38 42.47 42.15 24.62 72.98 
Chelydra_serpentina_FoxL2 1.16 2.61 2.26 1.87 4.36 8.66 10.5 9.68 19.8 18.8 
Chelydra_serpentina_GC 8.29 1.93 4.48 9.23 6.4 15.14 19.59 17.44 11.91 18.23 
Chelydra_serpentina_HBA2 352.75 278.15 279.01 260.56 485.32 321.83 454.66 451.94 577.9 338.63 
Chelydra_serpentina_HELLS 43.89 53.71 45.76 40.33 37.67 38.47 31.93 36.06 29.87 30.58 
Chelydra_serpentina_Hemoglobin_subunit_rho 613.71 419.91 425.71 277.05 471.34 244.94 343.35 256.27 273.04 183.87 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_HNRNPA2B1 449.99 409.22 407.02 382.05 371.11 341.76 334.14 344.91 338.83 327.07 
Chelydra_serpentina_IGFBP7 56.4 70.62 46.15 52.56 72.19 58 67.46 73.06 67.41 67.89 
Chelydra_serpentina_ITIH2 2.68 1.86 1.76 3.14 2.3 13.37 8.17 12.26 3.21 12.59 
Chelydra_serpentina_KANK2 13.35 14.86 24.95 7.05 11.47 26.65 19.61 16.11 16.96 18.22 
Chelydra_serpentina_KPNA2 195.58 201.63 158.5 165.74 134.94 130.91 120.1 118.56 110.02 108.01 
Chelydra_serpentina_LY6E.2 208.57 302.74 266.52 301.48 411.44 389.78 429.26 444.76 465.59 493.98 
Chelydra_serpentina_MCM4 47.11 54.63 42.79 45.84 36.53 35.1 28.16 32.17 28.67 35.71 
Chelydra_serpentina_MFAP2 241.35 221.66 285.38 266.38 303.01 295.68 312.33 285.28 338.47 321.25 
Chelydra_serpentina_MHC 22.74 26.94 31.06 20.66 42.84 22.48 42.75 47.79 53.4 34.69 
Chelydra_serpentina_NEURL1B 61.61 69.38 55.51 58.04 47.65 44.66 36.62 36.97 32.3 38.4 
Chelydra_serpentina_P4HA2 42.06 58.52 53.98 58.78 66.42 51.28 60.47 62.29 67.45 62.6 
Chelydra_serpentina_PDGFD 111.02 104.65 90.81 80.3 63.97 68.91 53.69 53.29 51.59 59.91 
Chelydra_serpentina_PLA2G15 268.15 372.63 288.9 273.82 211.08 262.59 203.85 191.69 188.52 214.05 
Chelydra_serpentina_PLAT 205.65 197.57 220.48 251.46 219.21 201.68 167.04 194.63 171.31 150.13 
Chelydra_serpentina_PSAT1 96.43 80.7 82.92 91.19 65.64 73.01 70.32 62.88 54.23 59.54 
Chelydra_serpentina_PTPRQ 23.89 21.61 6.94 29.73 17.62 7.93 6.22 8.57 6.14 4.84 
Chelydra_serpentina_RCL1 72.93 75.23 68.12 58.77 56.73 62.81 55.01 55.07 57.47 61.21 
Chelydra_serpentina_RPL10A 1,274.25 1,250.00 1,428.74 1,501.01 1,778.21 1,473.99 1,880.84 1,922.48 1,798.92 1,776.30 
Chelydra_serpentina_RPL13A 947.93 1,005.15 1,037.85 1,070.74 1,230.83 1,119.17 1,323.58 1,281.86 1,328.16 1,148.75 
Chelydra_serpentina_RPL15 394.34 425.66 443.74 455.48 531.24 474.86 537.54 579.59 499.79 479.56 
Chelydra_serpentina_RPL30 329.01 331.5 366.11 360.33 423.82 366.17 448.87 452.23 390.01 400.21 
Chelydra_serpentina_RPL31 893.98 939.04 971.25 998.22 1,145.14 1,015.95 1,135.90 1,208.54 1,112.53 1,090.96 
Chelydra_serpentina_RPL7A 1,927.62 1,952.52 2,134.77 2,206.36 2,574.25 2,191.44 2,557.31 2,729.47 2,511.86 2,445.38 
Chelydra_serpentina_RPL9 2,286.43 2,111.17 2,289.47 2,223.38 2,534.45 2,286.38 2,568.56 2,766.65 2,489.01 2,430.14 
Chelydra_serpentina_RPS26 2,109.76 2,045.25 2,177.49 2,267.42 2,841.34 2,530.95 2,947.24 3,052.66 3,103.91 2,603.72 
Chelydra_serpentina_RPS28 1,118.45 1,060.77 1,113.30 1,131.34 1,553.56 1,287.52 1,551.89 1,589.22 1,392.25 1,439.00 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_RPS8 236.35 221.59 246.23 239.26 279.31 246.29 293.4 294.89 285.9 249.64 
Chelydra_serpentina_RPS9 1,561.58 1,182.30 1,665.02 1,308.67 1,935.29 1,632.35 1,947.31 2,032.19 2,260.15 1,629.91 
Chelydra_serpentina_SERF2 95.92 83.47 98.33 95.16 106.57 101.97 123.86 107.66 122.73 92.25 
Chelydra_serpentina_SLC3A2 126.68 95.48 141.62 124.24 162.05 144.33 147.21 159.64 174.23 138.53 
Chelydra_serpentina_SPHKAP 7.48 8.27 9.49 10.8 14.18 22.44 22.66 19.08 45.39 51.62 
Chelydra_serpentina_SRSF3 486.38 526.49 496.75 548.99 503.97 490.15 466.29 503.27 440.5 480.61 
Chelydra_serpentina_STAR_mitochondrial-like 8.91 13.05 16.51 15.16 19.47 31.65 28.81 30.77 38.08 40.65 
Chelydra_serpentina_STXBP2 1.13 3.39 4.31 4.45 8.79 13.4 19.88 30.23 23.12 50.08 
Chelydra_serpentina_SULT2B1 74.94 71.09 94.15 86.03 113.98 103.12 132.55 108.81 150.2 124.36 
Chelydra_serpentina_TUBA4A 46.21 34.55 41.43 35.94 47.13 29.95 36.15 32.46 35.82 31.37 
Chelydra_serpentina_UBA52 1,198.29 1,171.65 1,215.19 1,275.18 1,437.12 1,204.58 1,415.29 1,492.20 1,345.71 1,253.54 
Chelydra_serpentina_WNT6 49.13 34.61 60.61 38.99 41.63 65.83 66.98 68.88 57.22 44.43 
Chelydra_serpentina_YWHAQ 784.46 768.5 765.75 778.77 764.85 698.72 709.27 724.3 693.1 710.71 
Chelydra_serpentina_ZNF135-like2 269.3 327 286.33 330.38 306.09 263.82 218.47 209.24 250.45 285.75 
Chelydra_serpentina_ZNF135-like5 30.82 28.59 42.66 47.42 48.37 67.79 58.79 71.62 54.12 37.37 
Chelydra_serpentina_ZNHIT1 69.17 55.83 62 56.76 67.15 72.39 71.4 78.48 90.36 64.99 
CMP-N-acetylneuraminate-beta-galactosamide-
alpha-2,3-sialyltransferase_4_isoform_2 
22.88 24.81 22.92 34.54 26.74 35.47 38.05 41.55 39.34 43.33 
dystroglycan_preproprotein 107.04 114.92 99.73 99.73 89.93 102.48 89.2 81.47 105.01 102.38 
EMILIN-1_precursor 107.34 65.13 100.56 68.45 105.9 94.37 108.57 111.78 114.1 80.72 
FAST_kinase_domain-
containing_protein_2_variant_1 
19.63 21.75 17.46 17.48 11.91 13.01 7.28 8.5 5.92 9.15 
gastrotropin_isoform_2 3.11 1.04 1.03 5.25 4.98 14.29 7.58 8.25 4.74 19.22 
glutamate_dehydrogenase_1,_mitochondrial_isofor
m_a_precursor 




55.29 63.42 74.29 82.85 75.51 88.92 91.83 78.4 84.09 90.81 
hippocampus_abundant_transcript-like_protein_1 75.47 83.51 82.22 70.43 72.04 81.28 67.05 78.49 68.47 75.8 
HLA_class_II_histocompatibility_antigen,_DP_alph
a_1_chain_precursor 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
HLA_class_II_histocompatibility_antigen,_DR_alph
a_chain_precursor 
52.49 47.73 67.91 48.34 101.71 63.07 99.73 95 123.79 77.57 
immunoglobulin_superfamily_containing_leucine-
rich_repeat_protein_precursor 
18.22 18.47 29.52 26.38 26.78 29.81 34.19 29.28 35.91 34.08 
kinesin-like_protein_KIF22_isoform_1 59.38 42.37 44.85 35.05 40.43 38.8 31.76 29.64 43.53 32.85 
kunitz-
type_protease_inhibitor_2_isoform_a_precursor 
90.98 62.83 82.33 80.33 99.69 92.21 103.86 116.52 149.82 100.34 
myeloid-associated_differentiation_marker 236.3 241.34 228.44 228.7 205.85 192.64 195.44 180.91 211.92 185.52 
nectin-1_isoform_3_precursor 35.23 29.97 29.03 24.62 19.33 20.79 14.34 16.49 17.35 20.71 
nodal_modulator_1_precursor 82.51 91.5 76.82 88.99 73.08 71.28 64.66 65.94 65.91 77.75 
PREDICTED:_2,4-dienoyl-
CoA_reductase,_mitochondrial_isoform_X1 
68.93 53.58 56.78 71.33 62.33 58.01 57.5 44.11 49.62 45.18 
PREDICTED:_collagen_alpha-
1(II)_chain_isoform_X4 




8.64 9.71 12.73 15.76 19.38 19.08 21.98 24.88 20.74 18.28 
PREDICTED:_phospholipase_D2_isoform_X1 89.01 74.89 111.75 79.2 120.81 127.22 141.55 161.95 134.1 109 
PREDICTED:_tetraspanin-4_isoform_X3 30.04 24.02 32.33 30.39 40.22 41.74 40.15 50.54 42.99 29.25 
PREDICTED:_zinc_finger_protein_620_isoform_X
3 
260.76 268.3 275.99 278.22 280.25 363.12 318.81 338.43 306.73 320.21 
probable_G-
protein_coupled_receptor_22_variant_1 
11.45 5.88 8.78 8.68 11.1 12.66 23.88 27.63 13.42 14.42 
protein_AMBP_preproprotein 3.8 0.63 2.53 5.35 3.05 15.29 16.49 15.13 5.15 15.21 
protein_regulator_of_cytokinesis_1_isoform_2 36.84 33.47 27.16 30.08 22.82 23.65 16.31 18.29 25.14 20.97 
ruvB-like_1_isoform_1 89 89.67 76.89 70.23 76.55 76.11 71.41 72.21 70.16 67.92 
syntaxin-binding_protein_2_isoform_c 3.87 6.46 5.78 9.8 9.74 14.08 22.01 24.26 25.54 37.98 
transmembrane_protein_98 75.02 78.39 89.95 82.03 92.75 75.91 112.47 104.01 113.36 94.89 
uncharacterized_protein_C14orf79 25.47 23.12 22.54 23.01 17.76 24.4 17.27 16.04 19.69 28.21 
zona_pellucida_sperm-
binding_protein_2_isoform_1_preproprotein 
4.1 5.38 8.64 9.49 9.74 12.92 14.9 16.09 14.52 13.86 
26S_proteasome_non-
ATPase_regulatory_subunit_14_variant_1 
83.18 96 79.83 90.41 85.37 78.59 76.71 84.73 71.96 81.85 
26S_proteasome_non-
ATPase_regulatory_subunit_4 
183.85 203.37 190.27 186.74 185.52 185.61 193.37 207.72 179.34 162.36 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
C-C_motif_chemokine_21_precursor 25.32 22.02 25.84 22.65 29.3 28.04 33.6 48.37 52.47 47.49 
cathepsin_G_preproprotein 22.2 9.37 23.71 16.49 32.97 15.66 37.04 22.08 27.06 24.85 
Chelydra_serpentina_ACCSL 52.14 61.18 65.55 54.09 54.3 64.28 51.09 74.64 66.71 70.71 
Chelydra_serpentina_ACTB(beta) 4,637.70 4,624.64 4,269.26 4,641.56 4,441.79 3,746.63 4,174.53 4,488.83 4,089.03 4,044.36 
Chelydra_serpentina_ADAMTS10 18.24 13.54 19.86 21.19 21.01 21.36 16.62 14.8 25.57 26.36 
Chelydra_serpentina_AEBP2 30.62 24.67 31.4 22.04 24.16 26.35 22.79 26.51 31.03 31.12 
Chelydra_serpentina_ARL5A 39.21 56.26 45.63 52.51 49.59 76.95 59.19 82.21 113.12 116.05 
Chelydra_serpentina_ATP5G1 343.97 306.8 264.03 324.32 314.82 321.81 311.51 311.73 278.08 273.23 
Chelydra_serpentina_ATP6V0D1 163.38 163.44 150.76 164.64 152.79 151.62 149.31 145.89 134.5 112.18 
Chelydra_serpentina_CAPN5 43.72 44.72 49 51.44 51.34 69.03 54.31 46.75 86.12 81.35 
Chelydra_serpentina_CDC20 134.82 120.54 107.32 110.93 98.67 101.06 84.61 91.68 76.82 88.52 
Chelydra_serpentina_CDON 43.87 51.99 50.42 57.62 44.62 57.71 44.89 34.99 53.87 69.17 
Chelydra_serpentina_CLDN10 27.63 15.22 7.34 18.87 15.19 11.64 11.98 6.33 7.72 3.02 
Chelydra_serpentina_COL23A1 18.32 21.93 27.27 26.86 25.4 41.28 30.06 29.3 53.13 59.14 
Chelydra_serpentina_COX5A 409.67 343.14 313.72 345.23 304.27 313.85 356.41 343.1 272.77 302.56 
Chelydra_serpentina_CPNE4 3.98 4.21 6.18 6.08 7.45 9.41 8.82 8.49 15.74 16.67 
Chelydra_serpentina_CRB2 39.8 45.79 51.8 49.59 51.13 54 49.33 46.23 56.81 61.18 
Chelydra_serpentina_CST3 262.91 284.55 261.26 297.14 335.8 357.06 392.5 457.57 417.48 407.71 
Chelydra_serpentina_CXCR7 46.5 46.4 50.97 48.32 51.44 59.68 56.06 60.71 70.48 76.67 
Chelydra_serpentina_DMRT1 27.14 33.33 28.62 31.24 27.8 30.67 29 36.21 21.03 30.04 
Chelydra_serpentina_ELMO1 45.56 56.72 44.72 52.87 39.24 45.12 37.55 44.02 30.56 33.36 
Chelydra_serpentina_FREM2 33.07 32.4 36.92 38.68 36.76 41.8 40.96 35.69 46.36 53.25 
Chelydra_serpentina_FZD9 20.09 12.46 12.04 13.64 14.79 15.94 21.98 17.14 29.64 26.62 
Chelydra_serpentina_GBA 18.34 9.01 9.86 5.32 14.83 11.37 35.1 20.83 33.8 25.52 
Chelydra_serpentina_GEN1 14.71 16.93 12.07 13 8.59 9.77 6.43 6.36 3.87 5.22 
Chelydra_serpentina_GPR149 5.12 8.28 5.69 9.31 9.37 14.56 8.62 10.07 19.16 21.64 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_HNRNPK 256.96 254.97 255.86 234.85 240.17 239.72 219.05 266.4 229.51 225.95 
Chelydra_serpentina_HSD17B1 37.3 31.84 35.15 30.54 43.92 46.97 57.66 49.31 103.08 78.91 
Chelydra_serpentina_Hypothetical_protein_UY3_1
4060_[Chelonia 
52.67 57.95 33.63 72.88 78.8 34.12 52 45.55 34.02 30.46 
Chelydra_serpentina_ID2 70.34 54.02 59.47 57.21 58.5 39.35 43.61 48.69 31.7 31.74 
Chelydra_serpentina_IFI27 104.49 103.95 135.46 131.51 167.21 164.26 176.19 214.38 230.26 194.71 
Chelydra_serpentina_IFI6 72.32 98.91 102.8 92.3 137.59 154.9 161.72 213.03 291.77 243.17 
Chelydra_serpentina_IFIT1 44.66 63.45 59.82 70.51 64.91 75.06 74.35 76.68 89.61 92.55 
Chelydra_serpentina_IL17REL 1.27 3.43 2.76 4.06 5.04 5.34 4.77 6.73 11.01 9.96 
Chelydra_serpentina_ITGB4.2 7.55 5.16 9.03 11.12 7.86 10.41 10.39 8.01 13.56 18.53 
Chelydra_serpentina_KI67-like.2 74.47 120.2 96.89 76.9 56.86 80.85 90.85 44.93 52.54 31.61 
Chelydra_serpentina_KI67.3 142.38 155.31 165.53 125.64 169.58 145.47 102.93 121.4 96.43 100.14 
Chelydra_serpentina_KRT8 397.07 324.02 347.85 388.55 369.18 401.96 415.5 407.87 589.54 523.96 
Chelydra_serpentina_low-
density_lipoprotein_receptor-related_protein 
3.4 9.21 3.56 8.04 5.3 13.82 7.48 13.04 26.08 26.96 
Chelydra_serpentina_LOXL3 49.08 54.63 66.99 57.33 70.59 79.45 78.91 89.52 92.45 80.98 
Chelydra_serpentina_MEGF8 20.98 14.6 13.07 13.54 18.03 16.75 11.85 14.77 20.73 28.63 
Chelydra_serpentina_MGAT4A 24.2 39.6 26.75 34.08 27.72 37 29.54 28.23 49.12 63.55 
Chelydra_serpentina_MGP 29.33 14.35 13.02 21.72 21.43 14.53 30.16 12.81 13.27 11.96 
Chelydra_serpentina_MXRA5 13.6 10.31 13.34 10.73 14.09 12.43 16.02 11.93 18.66 23.34 
Chelydra_serpentina_MYL12B 163.07 193.69 171.76 174.26 156.15 143.95 142.28 167.78 127.07 143.38 
Chelydra_serpentina_MYL9 267.51 329.44 300.49 324.54 334.54 344.89 369.07 337.34 439.33 408.53 
Chelydra_serpentina_NPTX1 4.27 3.21 5.5 7.22 5.87 8.18 10.13 6.96 23.15 17.1 
Chelydra_serpentina_NR2F1 147.05 150.75 178.34 182.51 191.44 218.5 203.72 197.16 263.91 239.7 
Chelydra_serpentina_NSA2 382.53 389.71 408.7 390.97 446.71 404.26 442.34 486.74 435.27 446.85 
Chelydra_serpentina_NYNRIN-like3 102.58 103.05 119.83 121.97 143.32 145.56 148.28 126.34 185.59 178.85 
Chelydra_serpentina_NYNRIN-like7 35.5 37.35 44.83 46.91 51.24 68.94 57.35 79.8 78.64 81.38 
Chelydra_serpentina_NYNRIN-
like_hypothetical_protein 
258.21 284.7 315.34 311.39 308.92 354.35 307.44 276.47 388.22 469.68 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_PFN2 343.79 432.12 360.36 364.75 341.63 350.21 311.71 343.81 294.22 326.39 
Chelydra_serpentina_PKD1 21.83 18.67 25.25 30.74 28.73 31.93 33.85 35.51 40.18 51.36 
Chelydra_serpentina_PLLP 41.3 23.41 22.44 33.38 30.51 23.08 25.05 20.61 19.96 15.77 
Chelydra_serpentina_PODXL 95.74 96.18 94.79 104.03 98.31 111.84 101.68 88.52 139.46 136.73 
Chelydra_serpentina_RPS13 717.32 726.94 787.7 763.67 878.47 781.38 929.8 1,043.85 859.54 870.28 
Chelydra_serpentina_RPS23 519.04 607.85 610.76 674.36 762.76 704.48 788.25 864.24 735.25 789.23 
Chelydra_serpentina_RPS3 931.09 854.31 948.07 943.29 1,109.22 903.28 1,028.54 1,099.57 982.31 962.8 
Chelydra_serpentina_SDHB 175.36 186.68 169.98 195.3 180.19 140.46 166.05 160.72 139.93 146.15 
Chelydra_serpentina_SNRPD3 134.29 151.1 118.31 146.76 133.07 128.63 135.33 131.74 104.79 112.58 
Chelydra_serpentina_STAU2 41.47 45.58 49.04 46.33 42.54 46.9 49.84 39.29 48.16 52.13 
Chelydra_serpentina_TCOF1 60.22 54.9 59.26 53.04 53.04 66.51 60.4 61.91 77.04 80.4 
Chelydra_serpentina_TMEM206 16.58 18.81 21.45 19.08 26.39 22.07 26.6 31.62 30.33 35.69 
Chelydra_serpentina_TMEM254 86.64 87.64 99.64 91.47 99.81 124.54 128.43 124.11 167.82 181.2 
Chelydra_serpentina_TMEM63C.2 7.01 7.8 13.58 11.51 10.7 13.42 9.5 8.45 15.82 16.99 
Chelydra_serpentina_TMPO 30.82 31.94 28.24 35.92 29.21 23.42 24.49 37.19 22.5 19.33 
Chelydra_serpentina_transmembrane_protein_211 32.32 42.24 38.15 33.61 41.22 54.01 43.36 46.38 67.43 71.4 
Chelydra_serpentina_VCAN 94.13 101.41 90.55 89.19 66.36 67.98 63.33 53.68 43.41 53.43 
Chelydra_serpentina_WSB1.2 365.98 375.89 492.64 394.94 472.99 495.92 460.33 576.24 578.68 560.84 
chromosome-associated_kinesin_KIF4A 42.76 45.55 37.26 40.18 27.22 33.02 29.88 27.17 24.22 23.89 
complement_component_receptor_1-
like_protein_precursor 
45.43 46.33 55.12 52.29 54.83 59.41 72.27 79.1 83.14 80.16 
COUP_transcription_factor_1 37.91 13.15 18.81 15.25 17.48 11.79 10.01 3.56 6.25 5.37 
glutathione_S-transferase_Mu_4_isoform_2 9.81 13.4 10.37 7.54 12.26 10.25 18.14 11.84 6.04 6.49 
immunoglobulin_superfamily_member_21_precurso
r 
67.77 69.04 75.94 68.37 96.88 84.8 89.07 94.61 106.04 102.06 
integrin_alpha-3_preproprotein 54.6 56.29 57.33 59.08 60.47 64.05 57.21 53.47 80.12 72.04 
keratin,_type_I_cytoskeletal_17 3.31 1.23 4.58 5.43 4.63 7.74 7.47 9.75 11.82 12.7 
Krueppel-like_factor_5_isoform_2 16 17.1 19.06 18.15 21.67 26.01 20.94 22.28 29.02 29.1 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
PREDICTED:_ADAMTS-
like_protein_5_isoform_X5 
29.96 30.13 42.9 34.54 44.71 49.37 53.39 41.27 62.31 51.92 
PREDICTED:_coiled-coil_domain-
containing_protein_134_isoform_X1 
99.78 96.08 94.37 99.2 100.97 85.95 87.85 93.97 81.26 80.28 
PREDICTED:_ecto-ADP-
ribosyltransferase_5_isoform_X1 
6.08 6.09 5.3 5.57 8.01 7.28 8.25 18.35 13.39 11.07 
PREDICTED:_intracellular_hyaluronan-
binding_protein_4_isoform_X2 
209.9 208.73 195 189.69 173.83 181.18 167.59 192.6 170.48 159.02 
PREDICTED:_peroxidasin_homolog_isoform_X2 21.83 21.68 24.56 28.2 23.63 26.76 29.07 22.86 26.99 31.75 
PREDICTED:_prickle-like_protein_1_isoform_X1 22.5 17.74 28.55 19.8 20.76 28.74 24.57 23.38 36.51 38.65 
PREDICTED:_protein_S100-A14_isoform_X1 2.81 3.75 6.07 3.36 6.44 9.96 7.62 13.9 17.13 11.76 




43.63 33.73 45.82 38.13 39.28 46.18 27.84 31.75 46.57 46.63 
PREDICTED:_storkhead-
box_protein_2_isoform_X2 
10.22 17.07 11.14 12.74 8.05 9.38 7.79 12.08 6.85 6.2 
PREDICTED:_transmembrane_protein_206_isofor
m_X6 
11.16 10.26 13.05 9.38 14.34 12.98 13.73 9.62 18.99 21.95 
PREDICTED:_von_Willebrand_factor_A_domain-
containing_protein_2_isoform_X1 
6.88 11.69 9.42 10.39 10.86 15.56 11.26 13.69 24.45 26.27 
PREDICTED:_zinc_finger_with_UFM1-
specific_peptidase_domain_protein_isoform_X5 








24.64 23.51 26.48 25.89 31.14 25.29 33.67 38.94 41.89 41.63 
transketolase_isoform_1 377.87 399.28 390.86 401.95 371.01 372.66 368.16 372.03 327.58 334.32 
tricarboxylate_transport_protein,_mitochondrial_is
oform_a_precursor 
48.1 27.03 32.75 39.23 31.96 30.29 30.08 25.74 24.03 20.62 
tubulin_beta-4B_chain 287.85 303.05 285.19 294.38 291.67 297.9 289.34 309.51 269.71 289.74 
Chelydra_serpentina_Interferon_inducible_protein2
6-1-1 
29.44 28.09 37.72 27.24 54.92 48.35 58.15 60.9 78.34 73.45 
Chelydra_serpentina_NPLOC4 38.1 34.69 48.89 54.86 39.66 41.47 39.9 29.25 39.58 59.85 
Chelydra_serpentina_RBM3 449.26 449.17 464.56 483.58 517.02 471.51 482.85 500.82 496.4 470.29 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_PFN1 523.72 452.43 455.11 410.52 469.21 458.86 467.13 424.88 521.49 419.43 
Chelydra_serpentina_RPL21 1,161.45 1,229.66 1,334.24 1,335.24 1,510.28 1,331.93 1,458.52 1,657.33 1,425.09 1,461.61 
40S_ribosomal_protein_S16_isoform_1 609.61 621.66 610.18 669.12 758.73 720.23 755.22 875.85 675.57 713.72 
40S_ribosomal_protein_S27-like 103.47 116.57 100.94 95.36 94.42 95.89 83.24 104.8 93.65 106.73 
cadherin-1_isoform_1_preproprotein 234.8 273.03 247.3 239.96 226.86 214.9 212.97 212.54 234.08 214.87 
Chelydra_serpentina_RHBBD3 57.47 50.8 43.52 55.94 65.82 72.86 68.74 61.19 85.87 58.42 
Chelydra_serpentina_ZNF135-like1 325.61 306.57 363.92 391.28 291.61 330.66 285.39 262.91 283.96 320.64 
feline_leukemia_virus_subgroup_C_receptor-
related_protein_2_isoform_1 
6.86 6.36 6.96 6.97 9.6 6.57 6.2 8.27 8.38 13.86 
minor_histocompatibility_antigen_H13_isoform_1 140.33 152.63 141.98 138.43 137.33 130.56 141.62 156.43 138.31 142.1 
PDZ_domain-
containing_protein_GIPC1_isoform_1 
17.28 16.23 12.89 12.35 9.28 9.57 9.51 8.31 9.26 7.86 
PREDICTED:_protein_lifeguard_3_isoform_X1 25.85 19.87 20.79 22.54 16.45 18.48 17.24 13.87 25.71 22.4 
PREDICTED:_ubiquitin-like_modifier-
activating_enzyme_1_isoform_X2 
146.63 118.48 119.97 113.97 120.72 121.97 132.41 125.82 143.02 114.36 
PREDICTED:_zinc_finger_protein_397_isoform_X
1 
43.87 33.3 40.58 37.91 27.41 21.01 27.03 21.66 41.37 50.79 
twinfilin-1_isoform_2 30.73 36.45 26.53 28.18 17.13 24.01 16.99 13.66 16.77 17.65 
angiogenin_precursor 77.87 63.61 81.78 96.9 129.24 96.33 142.52 119.08 149.65 117.78 
aurora_kinase_B_isoform_3 45.72 38.17 35.62 34.36 41.48 30.51 32.38 27.89 34.8 28.97 
Chelydra_serpentina_CALR 967.94 833.29 720.52 734.39 694.48 601.42 618.82 634.07 685.43 583.25 
Chelydra_serpentina_FAM120A 93.45 104.4 95.88 93.88 80.75 90.4 80.82 84.09 82.91 102.41 
Chelydra_serpentina_FZD4 49.76 33.4 34.44 35.31 27.94 25.89 21.96 21.19 18.34 23.78 
Chelydra_serpentina_HSPA8 65.65 73.07 60.58 71.9 80.76 23.29 46.14 26.4 39.11 39.81 
Chelydra_serpentina_LAMP1 413.04 469.68 426.44 446.43 493.5 429.86 423.68 401.39 387.49 422.37 
Chelydra_serpentina_OPRG 247.42 233.33 243.39 240.44 239.92 230.4 228.31 220.88 239.35 234.13 
Chelydra_serpentina_PRKAR1A 238.41 232.81 239.73 234.93 212.69 236.28 204.75 207.32 223.35 250.34 
Chelydra_serpentina_RBBP7 100.04 98.21 104.67 103.03 94.42 95.68 88.76 93.55 97.18 103.82 
Chelydra_serpentina_RPS5 1,304.99 1,179.33 1,374.16 1,394.25 1,587.45 1,407.29 1,684.68 1,716.24 1,746.57 1,459.50 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_TCF3 48.81 52.25 47.6 49.25 37.92 48 31.27 28.59 38.2 43.31 
Chelydra_serpentina_Transmembrane_protein_176
A-like 
27.31 39.89 39.68 60.08 50.82 124.24 124.92 107.08 49.13 55.88 
Chelydra_serpentina_YBX1 1,472.74 1,276.64 1,323.49 1,222.88 1,399.71 1,242.03 1,324.83 1,368.96 1,401.28 1,199.28 
Chelydra_serpentina_ZNF_5 52.02 61.31 47.02 52.79 38.55 45.44 39.41 27.69 38.86 47.32 
FERM_domain-containing_protein_8_isoform_1 36.67 36.27 32.19 31.19 23.89 26.76 18.6 16.33 17.87 21.04 
mitochondrial_fission_regulator_1_isoform_1 53.29 54.91 49.81 50.79 44.31 43.79 41.26 39.55 41.72 52.53 
molybdopterin_synthase_catalytic_subunit_large_s
ubunit_MOCS2B 
81.05 90.53 76.46 82.72 75.69 86.84 64.31 64.74 69.82 84.25 




36.33 28.88 36.2 31.91 36.46 34.47 29.55 28.39 33.39 25.8 
PREDICTED:_acyl-
coenzyme_A_thioesterase_1_isoform_X3 
52.19 41.77 45.85 50.72 43.97 47.51 36.83 41.64 39.44 40.01 
PREDICTED:_kinesin-
like_protein_KIFC1_isoform_X3 
59.74 48.43 49.61 46.1 52.96 33.01 40.1 48.52 44.01 26.64 
PREDICTED:_SH2B_adapter_protein_2_isoform_
X4 
42.19 43.55 34.4 41.05 33.17 28.47 23.14 31.01 22.41 35.58 
PREDICTED:_zinc_finger_protein_717_isoform_X
3 
57.82 69.5 86.42 86.3 56.95 65.35 50.16 40.46 66.57 73.62 
protein_lifeguard_3_isoform_2 52.35 44.83 44.22 49.88 39.12 51.15 39.02 32.93 49.38 43.41 
receptor_expression-
enhancing_protein_4_isoform_1_precursor 
62.7 75.65 54.04 63.16 57.33 59.55 52.14 55.47 53.64 53.19 
serine_protease_inhibitor_Kazal-
type_5_isoform_c_preproprotein 
0.83 0 0.69 2.91 1.89 7.51 5.6 7.47 2.1 9.76 
sulfhydryl_oxidase_2_precursor 38 42.71 36.71 35.29 31.16 35.12 28.56 25.96 29.35 36.44 
transmembrane_emp24_domain-
containing_protein_7_precursor 
127.59 136.92 115.33 108.82 93.6 114.4 83.18 95.3 94.43 103.62 
Chelydra_serpentina_CLPX 5.38 1.8 10.72 8.33 11.09 8.24 4.37 9.09 0.91 1.96 
Chelydra_serpentina_KI67.4 102.16 117.16 102.84 77.02 82.73 117.63 62.95 79.69 71.64 73.21 
Chelydra_serpentina_Nap1L1.1 517.03 555.7 554.67 527.2 502.27 485.24 484.24 525.92 439.76 474.99 
Chelydra_serpentina_NDUFA8 132.89 136.54 114.22 127.59 122.93 101.03 106.44 121.66 99.92 108.19 
Chelydra_serpentina_ovomucoid 228.04 173.87 457.03 473.11 344.75 167.47 310.14 405.4 154.45 84.35 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_TPM3 50.33 50.13 30.07 51.6 39.44 24.53 33.52 51.14 11.21 20.88 
forkhead_box_protein_I3 23.88 28.31 28.16 26.32 22.34 24.97 11.37 25.52 17.91 16.91 




3.48 4.36 7.23 10.41 2.99 3.33 7.08 3.15 1.47 1.58 
reticulocalbin-1_precursor 66.37 83.72 54.25 62 51.07 52.1 49.51 49.09 42.01 47.81 
reticulon-4_isoform_C 409.82 432.11 396.28 385.7 420.93 429.94 420.09 431.69 460.26 476.69 
ribonuclease_4_precursor 59.21 58.07 78.06 115.36 61.23 42.95 60.78 80.81 36.75 19.87 
Chelydra_serpentina_SCD.1 51.72 35.33 42.95 21.52 61.93 40.53 38.24 28.37 35.83 17.11 
Chelydra_serpentina_AP4M1 115.07 114.19 122.61 138.34 120.6 116.46 79.46 113.96 129.59 156 
Chelydra_serpentina_PGAM1 0 0 2.32 3.94 3.2 8.03 0 3.37 2.37 5.08 
glioma_tumor_suppressor_candidate_region_gene_
2_protein 
94.74 70.05 93.99 65.24 106.92 94.06 96.55 109.31 119.63 77.57 
PREDICTED:_histamine_H3_receptor_isoform_X1 2.23 3.1 3.63 2.09 1.17 1.87 1.13 3.03 1.1 1.69 
PREDICTED:_integrin_alpha-10_isoform_X9 1.11 5.57 1.85 3.13 7.65 5.33 3.02 1.34 0 0 
thiosulfate_sulfurtransferase/rhodanese-
like_domain-containing_protein_1_isoform_1 
56.99 50.43 61.8 74.54 49.57 51.6 69.64 66.13 65.91 61.17 




87.12 112.15 108.86 117.89 87.85 93.93 75.82 86.04 57.62 91.54 
PREDICTED:_serpin_B6_isoform_X4 139.9 155.72 143.5 157.04 125.86 140.93 119.56 125.62 134.97 144.01 
PREDICTED:_solute_carrier_family_25_member_
34_isoform_X3 
1.94 2.16 1.07 2.73 2.96 7.43 7.89 7.02 3.28 1.18 
PREDICTED:_sulfotransferase_1C4_isoform_X1 40.96 29.31 30.78 41.2 44.68 37.37 51.56 48.25 35.5 24.84 
PREDICTED:_V-set_and_transmembrane_domain-
containing_protein_2B_isoform_X1 
37.56 31.73 36.26 30.43 41.2 45.08 47.84 43.41 45.78 46.51 
prolyl_3-hydroxylase_2_isoform_a_precursor 84.7 43.71 62.03 39.04 54.68 94.41 85.59 94.77 43.03 30.82 
Chelydra_serpentina_beta-1,4-
galactosyltransferase_3-like 
44.2 59.96 73.41 70.02 60.11 80.71 80.51 65 76.01 82.92 
Chelydra_serpentina_FKBP1A 10.67 19.69 15.86 18.59 11.58 10.22 10.66 14.23 6.66 7.15 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_UFM1 134.9 131.05 116.1 101.73 100.36 106.8 94 118.38 97.98 94.51 
growth_arrest-specific_protein_1_precursor 252.44 288.29 293.94 253.5 270.33 346.95 270.9 305.95 299.67 306.41 
lysine--tRNA_ligase_isoform_2 26.63 28.28 27.15 23.55 23.55 17.03 16.1 15.45 13.55 11.65 
PREDICTED:_phospholipid_phosphatase-
related_protein_type_2_isoform_X1 
13.75 8.17 12.78 9.19 12.28 13.62 11.69 15.47 19.34 16.96 
Chelydra_serpentina_S100-A11 96.76 110.24 117.81 125.2 130.28 139.65 139.13 146.72 202.58 156.97 
hypoxanthine-
guanine_phosphoribosyltransferase_variant_1 
27.09 24.36 31.15 45 27.05 30.61 26.37 29.34 28.82 31.59 
phosphoglycerate_kinase_1 261.69 273.33 271.08 297.45 290.08 282.15 322.64 379.24 333.16 318.77 
Chelydra_serpentina_CCT4 525.58 536.81 554.24 569.44 538.05 525.8 519.39 581.91 488.35 522.62 
Chelydra_serpentina_ZNF420.2 340.79 216.33 262.37 278.68 288.66 261.83 279.09 257 258.47 219.55 
Chelydra_serpentina_TMEM176B-like 392.96 334.54 445.24 393.59 451.1 405.33 532.03 413.98 488 373.63 
Chelydra_serpentina_TUBA1A 52.41 70.08 54.45 65.57 43.77 52.41 49.82 65.76 55.69 51.66 
ras-like_protein_family_member_11B_variant_1 35.04 36.13 26.96 32.65 22.42 28.13 23.05 26.11 27.48 22.49 
Chelydra_serpentina_CLTA 253.56 212.47 207.69 192.28 192.28 241.68 238.67 229.18 148.27 132.93 
glutathione_S-transferase_Mu_4_isoform_1 101.9 119.88 97.61 111.29 99.88 101.24 86.73 101.22 84.26 100.01 
Chelydra_serpentina_PPIA 350.38 321.19 290.97 319.58 320.64 280.62 297.12 319.1 294.51 266.83 
Chelydra_serpentina_SAT2 116.49 108.18 89.3 94.64 95.52 71.31 77.55 83.17 65.94 48.9 
E3_ubiquitin-protein_ligase_RNF213_isoform_3 51.45 75.74 67.64 71.9 69 86.96 76.94 91.44 86.81 98.63 
lysozyme_g-like_protein_2_precursor 7.86 9.24 12.09 22.96 16.01 5.02 9.87 13 5.42 5.83 
microsomal_triglyceride_transfer_protein_large_su
bunit_isoform_1_precursor 
41.54 43.12 46.77 46.89 54.29 62.65 59.3 50.43 71.85 72.47 
retinol_dehydrogenase_13_isoform_2 93.95 84.39 123.94 95.87 136.2 119.04 128.96 126.27 157.07 141.69 
Chelydra_serpentina_AGTPBP1 0 0 2.54 6.46 3.5 8.79 4.15 0 0 0 
Chelydra_serpentina_GALNT18 66.96 76.48 80.44 80.4 72.13 72.67 70.71 79.45 67.46 73.48 
renin_receptor_precursor 150.97 150.49 137.18 160.85 147.3 150.76 145.67 156.86 135.01 164.9 
Chelydra_serpentina_Gonad_DE_5 23.79 42.77 18.23 19.33 41.91 36.81 32.24 24.29 37.18 29.96 
Chelydra_serpentina_PPP2R2A 2.1 3.51 19.19 17.75 2.41 8.05 0 10.14 5.34 11.46 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
Chelydra_serpentina_transmembrane_protein_176-
like 
105.92 133.83 159.29 143.11 190.17 150.82 143.58 203.8 244.8 140.6 
cathepsin_D_preproprotein 212.9 196.13 214.48 213.84 210.99 193.25 199.97 183.24 192.66 197.91 
Chelydra_serpentina_TPP2 10.05 15.38 11.12 12.38 6.71 5.61 6.81 3.03 7.8 3.05 
Chelydra_serpentina_TTC39A 10.69 14.13 11.84 12.23 8.67 12.23 8.35 12.01 11.06 12.43 
crk-like_protein 45.69 27.46 31.11 27.34 46.05 45.95 52.02 35.83 33.65 28.26 
exosome_complex_component_RRP43_variant_1 48.18 42.59 42.37 53.88 37.33 33.26 37.46 44.46 37.79 36.09 
PREDICTED:_serine_protease_hepsin_isoform_X1 42.05 36.86 39 40.55 32.64 34.01 37.21 21.14 39.56 33.36 
probable_RNA-binding_protein_23_isoform_4 277.42 234.03 256.86 229.41 289.23 297.02 282.23 327.23 344.49 273.36 
transmembrane_7_superfamily_member_3_precurs
or 
40.15 49.09 42.05 42.87 34.06 36.78 30.82 33.47 32.37 30.45 
tropomyosin_alpha-3_chain_isoform_6 105.1 62.76 91.91 70.08 69.36 69.34 70.76 71.39 86.63 68.37 
X-box-binding_protein_1_isoform_XBP1(U) 129.9 129.81 120.79 118.56 120.97 119.88 129.81 121.27 125.71 117.28 
Chelydra_serpentina_ASTN2 20.62 20.19 18.8 21.34 21.84 18.26 17.97 15.15 18.57 16.07 
Chelydra_serpentina_CSDE1 111.37 130.16 105.97 109.61 100.18 105.79 81.46 71.11 93.11 115.64 
Chelydra_serpentina_KI67.1 66.24 76.27 59.79 58.54 41.79 48.88 34.27 32.68 33.37 44.77 
Chelydra_serpentina_MLEC 60.62 56.81 56.78 56.89 50.89 54.31 49.15 40.29 48.45 61.03 
Chelydra_serpentina_MYO1B 55.14 63.21 50.12 51.38 30.16 45.2 39.04 30.12 34.37 39.92 
Chelydra_serpentina_PAPLN&NUMB 45.22 49.61 46.51 50.46 34.14 43.26 33.87 29.92 30.88 35.59 
Chelydra_serpentina_SNCB 12.64 11.08 13.39 10.46 11.95 16.96 23.99 19.83 27.83 11.5 
Chelydra_serpentina_SPPL2B 66.32 59.44 58.17 64.08 56.05 57.9 48.15 49.57 52.6 53.94 
Chelydra_serpentina_ST5 29.19 30.95 32.49 31.05 31.35 24.48 18.71 23.51 19.64 26.12 
Chelydra_serpentina_TJP2 24.11 25.37 21.46 25.2 16.78 20.01 13.02 11.29 13.91 17.2 
delta(24)-sterol_reductase_precursor 77.93 94.57 91.63 92.3 78.44 97.59 81.12 81.56 86.03 100.6 
forkhead_box_protein_O3_variant_1 35.69 36.37 35.25 38.34 28.48 29.47 20.99 20.66 18.16 23.27 
nucleoside_diphosphate_kinase,_mitochondrial_isof
orm_b 
40.02 34.65 67.08 48 50.08 63.89 66.3 61.7 47.69 49.88 
PREDICTED:_cadherin-11_isoform_X1 54.94 51.08 54.23 56.18 49.57 50.22 42.6 30.31 40.19 49.67 
PREDICTED:_GDNF_family_receptor_alpha-
1_isoform_X1 






Day 1 2 3 4 5 
Population S N S N S N S N S N 
PREDICTED:_tensin-3_isoform_X6 126.79 140.78 125.04 116.55 103.84 109.19 95.59 89.38 94.99 115.2 
prosaposin_isoform_a_preproprotein 60.86 62.3 73.73 60.24 63.18 61.54 54.23 43.72 78.36 58.36 
protein_CREG1_precursor 88.92 93.38 82.64 80.72 73.57 77.63 58.49 66.32 66.61 75.3 
ubiquitin-conjugating_enzyme_E2_J1_variant_1 41.19 38.25 39.84 35.58 39.69 37.24 36.77 37.62 34.45 40.17 




402.52 446.7 389.4 443.53 375.33 390.37 375.97 408.73 344.18 369.2 
MRG/MORF4L-binding_protein_variant_1 34.42 34.93 49.88 42.29 43.28 44.61 37.51 28.5 34.28 30.69 
multivesicular_body_subunit_12A_isoform_1 119.92 98.52 92.47 111.23 92.65 91.16 83.85 72.35 71.71 72.71 
mesencephalic_astrocyte-
derived_neurotrophic_factor_precursor 
162.92 150.91 112.29 122.92 113.12 116.6 127.95 122.69 119.72 123.98 
bone_marrow_proteoglycan_isoform_1_preproprot
ein 
7.07 2.78 14.17 16.41 12.39 9.17 19.18 20.09 18.32 5.3 
Chelydra_serpentina_RPL5&FAM69A 226.18 227.16 246.95 245.59 274.07 250.47 289.86 311.37 262.04 266 
CLOCK-interacting_pacemaker 16.57 21.56 10.52 14.41 10.6 11.9 7.6 5 6.81 11.52 
PREDICTED:_angiopoietin-
related_protein_1_isoform_X1 
0 0 2.79 0.59 0.96 2.41 5.69 10.13 3.55 3.05 
PREDICTED:_nuclear_distribution_protein_nudE_
homolog_1_isoform_X1 
70.13 71.27 65.11 69.92 56.87 46.31 46.64 39.94 42.04 45.95 
basal_cell_adhesion_molecule_isoform_1_precurso
r 
50.53 45.41 52.76 53.33 65.26 65.71 81.27 66.72 92.28 82.52 
Chelydra_serpentina_ACTC1(alpha,cardiac) 117.64 139.8 105.35 99.88 101.97 87.27 94.74 102.42 91.78 79.3 
HD_domain-containing_protein_2_variant_1 42.67 54.14 30.71 26.04 28.67 27.25 39.33 31.58 22.64 27.94 
PREDICTED:_nuclear_receptor_subfamily_5_grou
p_A_member_2_isoform_X2 
78.69 81.98 85.1 92.85 94.94 108.91 103.64 102.18 122.77 125.85 
Chelydra_serpentina_ORF4.1 229.55 210.28 236.6 264.24 226.84 251.99 193.44 185.06 226.16 262.36 





List of overlapping genes from population differentiation study and DEG study. 





 Gene Name 
 Chelydra_serpentina_ACTB(beta) Chelydra_serpentina_SFRP1 prolyl_3-hydroxylase_3_precursor 
 Chelydra_serpentina_EEF1A1 15_kDa_selenoprotein_isoform_1_precursor Chelydra_serpentina_MMP9 
 Chelydra_serpentina_SPARC T-complex_protein_1_subunit_theta_isoform_4 Chelydra_serpentina_PSMA7 
 Chelydra_serpentina_RPL10A Chelydra_serpentina_HBB Chelydra_serpentina_TUBA1A 
 Chelydra_serpentina_RPL7A Chelydra_serpentina_EEF1G induced_myeloid_leukemia_cell_differentiation_pr
otein_Mcl-1_isoform_3 
 Chelydra_serpentina_RPL32 Chelydra_serpentina_FSTL1 Chelydra_serpentina_BAMBI 
 Chelydra_serpentina_RPS7 cadherin-1_isoform_1_preproprotein Chelydra_serpentina_NCL 
 Chelydra_serpentina_RBM3 Chelydra_serpentina_ORF Chelydra_serpentina_SRSF5 
 Chelydra_serpentina_RPL5&FAM69A Chelydra_serpentina_YWHAD Chelydra_serpentina_TUBA4A? 
 Chelydra_serpentina_EEF2 Chelydra_serpentina_MARCKSL1 Chelydra_serpentina_TUBA1C-like-like 
 Chelydra_serpentina_RPL3 Chelydra_serpentina_EEF1B2 Chelydra_serpentina_FREM2 
 Chelydra_serpentina_uncharacterized Chelydra_serpentina_PODXL Chelydra_serpentina_RRM2 
 Chelydra_serpentina_RPL4 Chelydra_serpentina_Nap1L1.1 Chelydra_serpentina_OLFML3 
 Chelydra_serpentina_MDK Chelydra_serpentina_RPL29 Chelydra_serpentina_CCT4 
 Chelydra_serpentina_actin_cytoplasmic_type_5 Chelydra_serpentina_COL4A6 dystroglycan_preproprotein 
 Chelydra_serpentina_COL1A1 Chelydra_serpentina_TUBB2A Chelydra_serpentina_CD55(complement_decay_ac
celerating_factor) 
 Chelydra_serpentina_UBA52 Chelydra_serpentina_KPNA2 Chelydra_serpentina_ID2 
 Chelydra_serpentina_Gonad_DE_2 Chelydra_serpentina_HMGB1 Chelydra_serpentina_COMMD2 
 Chelydra_serpentina_ANP32B Chelydra_serpentina_ARF1 Chelydra_serpentina_CDON 
 Chelydra_serpentina_RPS28 myeloid-associated_differentiation_marker Chelydra_serpentina_PTBP1 
 Chelydra_serpentina_PPIA Chelydra_serpentina_ORF1 transketolase_isoform_1 
 Chelydra_serpentina_ATP5G1 Chelydra_serpentina_CD74 Chelydra_serpentina_CLEC2D.1 
 Chelydra_serpentina_ALDH1A1 Chelydra_serpentina_MMP2 serine/threonine-
protein_phosphatase_2A_catalytic_subunit_alpha_i
soform 
 Chelydra_serpentina_HSP90AB1 Chelydra_serpentina_KRT8 Chelydra_serpentina_FBL 
 Chelydra_serpentina_RPL13A Chelydra_serpentina_TPM1 Chelydra_serpentina_CLTA 
 Chelydra_serpentina_RPL31 E3_ubiquitin-protein_ligase_RNF213_isoform_3 Chelydra_serpentina_HMGN1 





 Gene Name 
 Chelydra_serpentina_P4HB Chelydra_serpentina_Hypothetical_protein_3 Chelydra_serpentina_TIMP3 
 Chelydra_serpentina_ATP1A1 Chelydra_serpentina_TMEM176B-like Chelydra_serpentina_NEURL1B 
 Chelydra_serpentina_TPT1 Chelydra_serpentina_EEF1D Chelydra_serpentina_MLEC 
 Chelydra_serpentina_RPL22L1 Chelydra_serpentina_FXYD2 Chelydra_serpentina_BCAS1 
 Chelydra_serpentina_MFAP2 Chelydra_serpentina_IFI6 Chelydra_serpentina_TCOF1 





 CD59_glycoprotein_preproprotein Chelydra_serpentina_DEGS1 Chelydra_serpentina_COL26A1 
 Chelydra_serpentina_CACHD1 Chelydra_serpentina_ATP5C1 Chelydra_serpentina_CLDN11 
 Chelydra_serpentina_PABPC1 Chelydra_serpentina_PSMB4 Chelydra_serpentina_PTPLAD1 
 Chelydra_serpentina_PPDPF growth_arrest-specific_protein_1_precursor Chelydra_serpentina_PDCD6 





 Chelydra_serpentina_RPL6 Chelydra_serpentina_UBE2C Chelydra_serpentina_COL5A1 
 Chelydra_serpentina_RPS15A Chelydra_serpentina_OPRG Chelydra_serpentina_RPS8 
 Chelydra_serpentina_COL3A1 Chelydra_serpentina_JARID2 Chelydra_serpentina_NYNRIN-like4 
 Chelydra_serpentina_COL6A2 PREDICTED:_tensin-3_isoform_X6 Chelydra_serpentina_AES 
 Chelydra_serpentina_PCNA Chelydra_serpentina_TUBA1C-like Chelydra_serpentina_HSPA2 
 Chelydra_serpentina_RPS23 Chelydra_serpentina_RPS9 actin-
related_protein_2/3_complex_subunit_5_isoform_1 
 Chelydra_serpentina_AIF1L Chelydra_serpentina_HMG14A-like Chelydra_serpentina_YWHAQ 
 Chelydra_serpentina_ovomucoid Chelydra_serpentina_CCNB1 glutamyl-
tRNA(Gln)_amidotransferase_subunit_A,_mitocho
ndrial_variant_1 




 Chelydra_serpentina_RPL34 Chelydra_serpentina_CIRBP protein_lifeguard_3_isoform_2 





 Gene Name 
 Chelydra_serpentina_RPL36A Chelydra_serpentina_MDH2 prosaposin_isoform_a_preproprotein 
 Chelydra_serpentina_RPS3 tubulin_beta-4B_chain minor_histocompatibility_antigen_H13_isoform_1 
 Chelydra_serpentina_EIF4G2 Chelydra_serpentina_CLU Chelydra_serpentina_RPS13 
 Chelydra_serpentina_MFGE8 Chelydra_serpentina_ERH Chelydra_serpentina_ARL5A 
 Chelydra_serpentina_RPS5 Chelydra_serpentina_CRIP2 Chelydra_serpentina_COL6A3 
 Chelydra_serpentina_DCN Chelydra_serpentina_MYL2 microsomal_triglyceride_transfer_protein_large_su
bunit_isoform_1_precursor 
 Chelydra_serpentina_ATP5G3 PREDICTED:_serpin_H1_isoform_X1 Chelydra_serpentina_GPI 
 Chelydra_serpentina_RPS6 Chelydra_serpentina_FBN2 Chelydra_serpentina_SEMA7A 
 Chelydra_serpentina_IMPDH2 Chelydra_serpentina_PERP immunoglobulin_superfamily_member_21_precurs
or 




 Chelydra_serpentina_WSB1.2 Chelydra_serpentina_CAMP Chelydra_serpentina_ATP5O 
 Chelydra_serpentina_RPLP1 ruvB-like_1_isoform_1 Chelydra_serpentina_CXCR7 
 Chelydra_serpentina_KHDRBS1 Chelydra_serpentina_RRM1 Chelydra_serpentina_EIF5A2 
 Chelydra_serpentina_HMGB3 Chelydra_serpentina_COL1A2 Chelydra_serpentina_HSP90AA1 




 Chelydra_serpentina_EIF3F Chelydra_serpentina_FDXR Chelydra_serpentina_SNRPD3 
 Chelydra_serpentina_RPL30 Chelydra_serpentina_DDX39A_like Chelydra_serpentina_Hemoglobin_subunit_rho 
 Chelydra_serpentina_ANXA2 Chelydra_serpentina_PHB2 Chelydra_serpentina_RBBP7 
 Chelydra_serpentina_ID3 Chelydra_serpentina_TFG Chelydra_serpentina_RPL12 
 Chelydra_serpentina_CTNNB1 phosphoglycerate_kinase_1 Chelydra_serpentina_LAMA4 
 Chelydra_serpentina_PFN2 Chelydra_serpentina_ATP5D Chelydra_serpentina_TUBA1C 












 Gene Name 




 Chelydra_serpentina_YBX1 Chelydra_serpentina_EIF4A1 Chelydra_serpentina_DAD1 
 tropomyosin_alpha-3_chain_isoform_Tpm3.2cy WW_domain-binding_protein_1 Chelydra_serpentina_PAPLN&NUMB 
 Chelydra_serpentina_RPL7 Chelydra_serpentina_COL4A5 Chelydra_serpentina_STAU2 
 Chelydra_serpentina_NYNRIN-like2 neuronal_pentraxin-2_precursor Chelydra_serpentina_FNDC3A 
 Chelydra_serpentina_SDHB Chelydra_serpentina_SRSF2 Chelydra_serpentina_CDH16 
 Chelydra_serpentina_CST3 Chelydra_serpentina_PLAT Chelydra_serpentina_C-factor-like 
 Chelydra_serpentina_HNRNPK Chelydra_serpentina_CALM1 Chelydra_serpentina_PDLIM4 
 Chelydra_serpentina_CD9 Chelydra_serpentina_HMGN2 Krueppel-like_factor_5_isoform_2 
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